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Totte READER. 


Conrteous Reader, 


I Having the Happineſs of an Intimate: Ac- 
K quainrance with Mr. Cocker in his. Life- 
time ofren follicited him to remember his 
Promiſe tothe World, of Publiſhing his A- 
rithmetic';, but (for Reaſons beſt known to 
humfelf) he refuſedit; and (after his Death) 
the. Copy. falling accidentally into my hands., 
\ chought it not convenient to {mother a work 
et to canſiderable a moment, not- quetioning 
but ir might be as kindly accepted, as if ir 
aac been preſented by his own hand. The 
Mechod. is familiar and eaſlie , diſcovering as 
weil the Theorick as the PraCtick of that 
Neceſſary, Art of Vulgar Arithmertick; And in 
this new Edition there are many remarkable 
Alterations for the benefit of the Teacher or 
Learner, which I hope will be very accepta- 
ble to. the World: | have allo performed 
my promiſe in Publiſhing the Decimal Arith- 
metick, which finds encouragement to my 
Expectation, and the Bookſellers too, Iam 


T hive to ſerve thee, 
John Hawkins, 
Mr. 
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who ina pleaſing Freedom bave ſignified tome 


Mr. Edward Cocker's \ 
PROEME or PREFACE. \| 


Y the ſacred Influence of Divine Provi- | 
dence, I have been Inſtrumental tothe. | 
benefit of many ;. by vertue of thoſe uſe= | 


B 


ful Arts, Writing, and Engraving :: And da | 
now with the ſame wonted alacrity. caſt this my, 
Arithmetical Mite. into the Publick, Treaſwry ;/\ 
beſeeching the Almighty to | an the likg bleſſing. 
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80 theſe as to my former La 


Seven Sciencee ſupremely excellent, 

Are the chief Stars in Wiſdoms Firmament : 
Whereef Arithmetich, is one, whoſe worth 

The Beams of Profit and Delight ſhines forth ; 

Thy crowns the reſt ; this makes man's mind complete ; 
This treats of Numbers, and. of this we treat. 


I. have been often deſired by my intimate 
Friends to publiſh ſomething on. thus ſubject ; |\ 


that they expetted it would be extraordinary: 
How far I have anſwered their Expeitations, 1 
know n0t ; biitthis I know , that 1 have de- 
fignea this Wark, not . extraordinary abſtruſe or 


A 4 profoune, A 
$. 
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The Proeme or f 
F d, but have by.all means poſſible within 
* rhe Circumference of my Capacity, endeavou- 
® red to render it extraor tnary uſeful to all thoſe, 
* mooſe Occaſions ſhall induce them to make uſe of 


+ ready publiſhed, treating of Numbers, are in- 
- nuazrable, 1 anſwer that's but a. ſmall mon- 
der, fince the Art is infinite. But that there 
' ſhould be ſo many excellent Trafts of Prattical 
” Arithmetick extant, and ſo little prattiſed, tis 
* to me a greater wonder ; knowing that as Mer- 
* chandiſe is the Life of the Weal-Publick ; ſo 
fi Praftical Arithmatick is. the Soul of Merchan- 

\ diſe, Therefore I do ingeniouſly profeſs, that 
».4n the beginning of this undertaking , the nu- 
 merous Concerns of the honaured Merchants 
| firſt- poſſeſſed my Conſideration : And how far 1 
have accommogated this Compoſure for his moſt 
} morthy Servſ2, let his own profitable experience 
| be judge. 


Secondly, For your Servsce, moſt excellent - 
Profeſſors, whoſe underſt andings ſoar to the 
i ſublimity of the Theory and Prattice of this n0- 
\ ble Science, was this Arithmetical Trattate 
A compoſed ; which you may pleaſe to imploy as a 
; Adonitor to inſtrutt your young Tyroes, and 
? thereby take occaſion to. reſerve. your precious 
| moments, which might be. exhauſted that way, 

for your more important Aff airs. 
| Thirdly, 
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- Numbers, If it be objetted that the Books al- } . | 


The Proeme or Preface, I 
Thirdly, For you , the ingenious Off ſpring 
. of happy Parents, who will willingly pay t 
full Price of Induſtry and Exerciſe for thoſe 
Arts and choice Accompliſhments which may 
* comtribute to the Felicity of your future State. 


For you, I ſay , (ingenious Prattitioners) was \ 


this Work compoſed , which may prove the 
Pleaſure of your Youth, and the Glory of your 


Age. 


Laſtly, For you the pretenaed Numeriſts of ; 


tbis vapouring Age, who are more diſingent- 
ouſly witty to propound unneceſſary Queſtions, 
than ingeniouſly judicious to reſolve ſuch as are 
neceſſary. For you was this Book, compoſed and 


publiſhed, if you will denj your ſelves ſo much | 


a to invert the ſtreams of your ingenuity, and 


by ſiudionſly conferring with the Notes, Names, 


Orders, Progreſs , Species, Properties, Proprie- 
ties, Proportions, Powers, Afﬀettions, and Appli- 
cations of Numbers delivered herein, become 
fuch Artiſts indeed, as you now only ſeem 10 
be. This Arithmetick ingeniouſly obſerved, and 
ailigently prattiſed, will turn to good account to 
all that ſhall be concerned in Accompts. All 
whoſe Rules are grounded on Verity and delive- 
red with Sincerity. The-Examples are built up 
gradually from the ſmalleſt conſideration to the 
greateſt, All the Problems or Propoſitions are 
well weighed, pertinent, and clear, and nat one of 

| them 
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" | them throughout the Tratt taken upon truſt ; 
._ therefore naw, 


£oilus and Momus lie you down. and dye; 
For theſe Inventions your whole force defye. 


Edward Cocker. 


Cocrteous Reader, 


Eing well Acquainted with the dereafed 

Author, and PSEOONg knowing and ſtu 
|: dious in the Myſteries of Numbers a abs 
of which he w3 ſome choice Manuſcripts, and 
agreat Collettion of Printed Authors wn ſeveral j 
Languages. I doubt not but he bath writ" bjs [4 
# | 


Arithmatick, ſuitable to his own Preface , _ 
4 worthy acceptation, which T rhought to certifie 
arequeſt tothat purpoſe made to himthat rf 
th thy Welfare, and the Progreſs of Arts; 


John Collens. 
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CAAP..& 
Notation of Numbers, 


ledge, which ceacherh co number well, (viz. ) 
the DoQrine of Accompring by Numbers. 
And there are divers ſpecies and. kinds of 
Arithmetick and Geometry, the which we do inten 
to treat of in order; applying the Principles of the 
one to the Definitions of the other : For as Magnirude 
or Greatneſs is the ſubje& of Geometry, lo Mulritude 
or Number 1s the ſabjeR of Arithmerick; and if fo, 
then their firſt Principles and chief Fundamentals, muſt 
have hke Definitions; or at leaſt, a Semblable Con- 
gruency. 
: 2. Number, isthat by which the Quay of any 
thing is Expreſſed or Numbred ; as the Unit is che 
number by. which the quanticy of one thing is exprefled 
or ſaid ro be one, and two by which it is named two, 
and * half by which it 1s named or called half, andthe 
Root ot 3, by which iris called the Root of 3 , the like 
of any other. 

2, Hence it 15 that Unic is Number, for the part is 
of the ſame matrer that is his whole , rhe Unire is 
part of the Multjrude of Units , therefore rhe Unit is 
of the ſame matrer that is the Mulrticdde of Unjrs 3 
bur che matrer of the Malttude of Unitsts ramber, 
therefore the matter of Unit 1s number-z for-elſe it 
from a number gtven, no number be ſubſtzatted, ther 
number given remaineth ; ler three be che-pumber gi- 
ven, from-which number ſubſtrat or-rake*away” one - 
(which as ſorze conceive is no nuniver) therefore the. 

4 B _- nuy 


I \ Rithmetick is an Art of Numbring or Know - 
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2 Wotation Nap. I. 
number ”gtven remaineth, that 15 to ſay, there remain» 
eh three, which 1s abſurd. 

4. Hence it will be convenient to examine from 
whence Number hath its Riſe or Beginning : Moſt Au- 
thors maintain that Unit is the beginning of Number , 
and it ſelf no number ; but looking upon the Princi- 
ples and Definitions in the firſt rudiments of Geome- 
try, we ſhall find, that the definition of a Point is in 
no way congruous with the Definicion of an Unit in 
Arithmertick ; and therefore one, or Unit muſt be in 
the bounds or limirs of Number, and conſequently 
the beginning of Number 1s nor to be found 1n the 
number one ; wherefore to make number and magni- 
tude congruent in Principles , and Hhke in Definitions, 
we make and conſiirute a Cypher to be the beginning 
of number, or rather the medium berween increafing 
and decreaſing numbers, commonly called abſolute or 
whole Numbers, and negative or fraftional numbers , 
between which nothing can be imagined more agreea- 
ble to the definicion of a point in Geometry ; for as a 
point is an adjun of a line, and ir ſelf no line, fo 1s 
(o) Cypher an adjunt of number and it ſelf nonum- 
ber : And as point in Geometry cannot be divided or 
increaſed into parts, ſo likewiſe (0) cannot be divided 
or increaſed into parts; for as many points though in 
number infinite do make no line, ſo many (0) Cy- 
phers, though in number 1nfinice do 


make no number, For the line AB A —-D 
cannot be increaſed by the ad- C 

dirion of the point C, neither can D 6 
the number D be increaled by the E © 


addirion of the (0) Cypher E, _ 
for if you add nothing to 6, 
the Sum will be 6, (0) neither 1n- 


creaſing nor diminiſhing the nur- A——-B--—C 
ber 6 , bur if ic be granted thar 

AB be extended or proſonged ro D EQ.” 

the point C, ſo that AC be made 6 o£ 


A continued line, then A Bisin- 7 
creaſed by the addition of the point C, in like man- 
' | . ner 
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Chap. 1. of Numbers. : 


ner if we grant D6 beprolonged to E (o) fo that D E 
(50) be a continued number making 60, then 6 is aug- 
menred by the aid of (0) as tothe conſtituting che num- 
ber (£0) fixty; and furthermore that one or unit is 
| material and a number, and that (o) is the beginning of 
{number is proved by all Anthors alchough indireRly,for 
the Tables of Sines and Tangents prove one degree to 
{ be a number, becauſe the Sine of 1 degree is 174 $24 
: (che Radius being 100000960) and the beginning of 
| that Table is(o) and to ir anſwereth 00000, &c. 
\ 5s. Hence it is that number is not quantity diſcon- 
tinued, for all that which 1s bur one quanticy , is nor 
quanrity disjun& 3 (60) fixty as it is a number, is one 
guantity, viz, one number (50) f:xty; therefore as it 
15number, it is nor quantity disjunct ; for number, is 
ſome ſuch thing 1n Magnitude, as humidity in Water ; 
for as humidiry extends ic (elf through ail and every 
part of Water, ſo number related to Magnicude , doth 
extend it (elf through alland every part of Magnitude. 
Alſo as tro continued VVater:doth anſwer continued 
humiclicy, fo toa continued Magnitude doth aniwer a 
continued number. As the cominued Humidity of 
any intire VVater , ſufferech rhe ſame Divifion and 
DiſtioRion- 1hHart His V Vater doth; ſo the continued 
Number ſuftererh the ſame Diviftion and Diſtintion 
that his Magnitude doth. From all which Confrdera- 
tions we might enlarge a farther Digreſtion concern- 
Ing Number ard Magnitude, by comparing the Dent» 
tons of the one with the Principles of the other, for 
aving found a (0 Cypher to be anſ{yveravle in Definis 
on to a point in Magnitude, we may very well con#. 
lude that number may be copgruent ro a lin- ; 2s alfgy 
he Figurative Number co be conſonant in Definion 
rich a Superficies, and Solid, ec, in che order of 
cometrical Magnirudes. 

6, The Characters ,or Notes by which Numeers 2re 
'pnifjed, or Þy which a Number is ordin@rtiyexpretica, 
re theſe following, (viz.) o Cypher or nothin; One, 
> Two, 3 Three, 4 Four, «$ Five, 6 Six, 4 Seven, 
} Eight, 9 Nige: The Cypher, which chough of * 
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4 Net ation Chap. 1. 
felf fi_nifiech nothing (viz. ) expreſſeth nor any certain 1 
or known quanricy, bur is che Beginning,Radix, or Roct Þ £g 
of Number, and che other Nine Figures or CharaQters * 1, 
are called ſjgnificanc Figures or Digits. | ar 

7. In Numbers of any ſort, two things are to be 4 ,, 
conſidered, (viz.) Notation and Numeration. 

8. Notation teacheth how to deſcribe any Number 
by certain Notes and Characters, and to declare the} ;- 
value thereof being ſo deſcribed, and that is by De- | 
grees and Periods. F: 

o. A degree conſiſts of three figures, viz. of three. 
places comprehending Unirs, Tens and Hundreds, ſo |” ,, 
3551s a degree, and the firſt figure {s5) on the righr | F” 
hand, ſtands ſimply for its own value, being Unirs or} 
ſo many ones (234. ) five; the ſecond in order from * 
the right, ſignifies as many times ren, as thereare} x} 
unites conrained in ir, (ziz,) ſixty 3 the third in the} » 
ſame order ſignifies fo many hundreds as it contains} 
Units, ſo will the expreſlion of the Number be, three} 
hundred fixry five ; alſo 589, is ſeven hundred eighty} 
mane, &c. p 

10. A Feriod is when a Number conſiſts of more f { 
than three figures, or places, and whoſe proper order {| 
15 to prick or diitinguiſhevery third Place beginning ar} |; 
rhe right hand, and ſoon to the left; ſo the Numberſj \, 
63452 being given, it will be diſtinguiſhed thus # ; 

; 
] 


63.452, and expreſſed thus, fixty three thouſand four 
hundred fifry ewo, likewiſe 4.878.236.5782, being di- 
ſtinguiſhed, as you ſee will be expreſſed thus; four 
rhouſand five hundred ſeventy eight Millions, *'ewof j 
hundred chirty 1x chouſand , ſeven hundred eighty 
WO. 

11, Number 15 e1ther abſolute or Negative. 

12. An Abſolute, or intire, whole, increaſing Num 
ber, 1s chat which by annexing of another Figure © 
Cypher it becomes ten times as much as it ſtood for be- 
tore; and if two Figurcs or Cyphers be annexed, it 
makes ic a hundred times more than ir ſtood for be 
fore, &: asif you annex to the Figure 6 a Cypher 
tl cn 1; will become($o) lixry ; Saifyrwo Cyphers be 
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Chap. 
4dnexed, then it will be (600) fix hundred, and if you 
$ do annex to It a(4) four, then-it will be (64) ſnaty 
# four; and 1f you annex (58 ) ſeventy eight, it will be 
| then (598) fix hundred (eventy eight, and ſo on: By 
' annexing more Figures or Cyphers, it will encreaſe in 


Df Numbers. 


a decuple proportion as Infiuitum, 

12. A Negative, or Broken, Fra&ional, Decreaſing 
Number, # that which by prefixing a Point or Pick 
towards the left hand its value is decreaſed from to 


; many Unirs, to ſo many renth parts of any thing; and 


if a point and (o)) cypher, or a digir be prefixed , ir 
wili be then ſo many hundred parts, and if a Point and 
two Cyphers or digits be prefixed, its Value is decrea- 
ſed to be ſo many thouſand parts z as it you would pre- 
fix before the Figure 3 a point (.) or prick thus (.3) 
ir is then decreaſed from 43 Units or Integers, to (3) 
chree tenth parts of an Unit or Integer; and it you 
prefix a point and cypher thus (.03) It 1s decreaſed 
from 3 Integers ro 3 hundrerh parts of an Integer, 
and by this means 5/. Abſolute by prefixitig of a point 
will be decreaſed tro s!. Negarive which 1s $ tenth 
parts of a Pound, equal in value to ten ſhillings, 2nd 
to by prefixing of more Cyphers or Digits, its value is 
decrealed in a decuple proportion ad infinitam. As in 
the following Scheme, or rather order of Numbers, 
we have, placed (©) Cypher in its due p!ace and order, 
as It is both the beginning and medium of Number; for 
gong from (o) towards the lefr hand you deal! wich 
Incice, Abfolure, Whole increaſing Numbers. 


Increaſing Numbers, Decrta/ong Numbers. 
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But going from (0) the place of Unirs rowards the 
right h; nd, you meer with broken, Negative, Frattioval 
an 4 D« creaſing Numbers. And hence ir follows thas 
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o Vot ation wp. I. 
Mulrtplication increaſerth the produ& in Abſolure Num- 


bers, but decreaſerh che Produdt in Negative Numbers ; 7 
Allo Diviſion decreafeth the Quotient in whole Num- 3 
bers, and increaſeth ir in Negative or FraGonal ? 


Numvers, 

14. An Abſolute, Intire, Whole , Increaſing nym- 
ber, hath always a point anexed rowards rhe right 
hand, and therefore, 

15. A Negative, Broken, Decimal, Decreaſing num- 
ber, harh always a point prefixed before it rowards the 
left hand, When we expreſs Integers or whole num- 
bir, as 5 pounds, 5 feet, 26 men, we uſually annex a 

l, feer met. inch; 


point or prick after the Number thus, $5. 5. 26. 347. 


Eur when we expreſs Decimals, or Nunlbers that are 
denyed to be intire, as decreaſing N:mbers, we do com- 
monly prefix a point ar prick betore the ſaid Decimal 
or decreaſing uber, thus (.3) that is 3 tenths, or 3 
primes ,03, that is 3 hundredths, or 3 ſeconds, 


16. A whole of abſolute ##mber is4h Unit or a com- 
poſed Multitude of Unirs, and ir is either a prime, or 
elſe a compounded number. 

17. Prime numbers amongſt themſelves are thoſe 
which have no multirude of Units for a common mea- 
ſureras 8 and 7 or 10 and 13, becauſe not any multt- 
rude of Units can equally meaſure or divide them with- 
out a Remainder, 

18. Compound zumbers amongſt themſelves are 
thoſe which have a multitude of Unirs fora common 

1ealurer, as 9 and 12, becauſe 3 meaſures cher cX- 
actly, and abbreviates them to 3 and 4. 

19. a Broken namber commonly called a FraQtion, 1s 

2 part or parts of a whole number, viz. a part of an In- 


eger, as 5 one third is one third part of an Unit, 


20, A Broken number or Fraftion, conſiſts of 2 parts, 


wit. the Numerator and the Denominaror, 


21, The Numerator and Denominator of a Frattion, 
are ſct one over the other, with a line between them ; 
and the Numerator 1s ſer - the lige, and expreflerh 
the parts thereta containe 

. 22, The 
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22, The Denominator of a Frattion ts the Infericr 
xumbtr placed below the line, and expreſſech che num- 
ber of parts into which the Unir or Integer is divided 
as ler 3; be the Fra&ion given, ſo ſhall 3 be che nume- 
rator, and doth expreſs or number the multitude of parts 
contained in this tration, for 3 1s a Fraftion compoled 
of Fourths or Quarters, and the Figure 3 in numbring 
ſhews us rhar in that Fraftion there are 3 of choſe fourth 
parrs or quarters 3 alſo in the ſame Frattion 3}, 4 1s 
the denominator and doth expreſs the Quality of the 
Fracion, viz, that the whole, or integer; 15 here di- 
vided 1nco 4 equal parts, 

23. A broken number 1s either Proper or Improper 3 
viz. Proper, when the numerator 15 lefler than the dint 
minator ;, fo 3 is a-perte& proper Fraftion, bur an im- 
vroper Fraftion hath its x»merator greater or at leaſt 
equal to the denominator 3 thus, *4 15 an improper Fra- 
&on, the Reaſon is given in the Definition, 

24. A proper broken number 15 either Simple, or Com- 
pound; vis Simple, when'it hath one Denominatios , and 
Compound when it confifterh of diverſe Denominations. 
If 41,-<l.,-:5 1. were given; we (ay thiey are either 
of them fingle or ſimple Fraftions becauſe they confiſt 
but of one n»merator and one denominator; but it 4 of 
-? of +35 of a pound ſterling were given, we ſay 
that it is a compound broken number, or fraftion, becauſe 
the expreſſion and repreſentation confiſterh of more 
denominations than one ; and ſuch by ſome are called 
Frattions of Fraftions, and they have always this Particle 
(of) between them. 

2s When a fingle brok!n Number or Fraftion, hath 
for his denomivator a number confiſting of a Unir in the 
firſt place rowards the left hand, and nerhing bur Cy- 
phers from the Uni rowards the right hand, ir/is then 
the more aptly and rightly called a _decimat Fraction ;. 


under this head are all our de - \imbers placed, 
and in our 13th defnition call ive , and by 
that order there preſcribed , we order them ro be 


Decimals by ſigning a poipr or prick' before them, or 
the numerator rejeaing the denominator ; Theretore ac- 
, B. 4. cording . 


} af 


* 


Nap. 


cording to our laſt Rule, +5 +55 -25 2% are faid 
ro be Decima's; and a Decimal Frafion may be expreſ- 
| ſed without its denominator (as before) by prefixing a 
point or prick before the numerator of the ſaid Fraftion, 
and then ſhall che former Frafion +5 and 25 ſtand 
thus .; and.2g, 

Bur ofcentimes as 1n the ſecond and fourth fra&ions 
—,\ and +35-;, a prick or point will not do without 
the help of a Cypher or Cyphers prefixed before the 
fignificanc figures of the numerator, and therefore when 
the numerator of a decimal fraftion, confiſteth not of 
ſo many places, as the denominator hath Cyphers, fill 
up the void places of the numerator, with prefixing Cy- 
phers before the ſignificant figures of the nume- 
rator, and then f1gn it for a decimal, ſo ſhall +5, be.og 
and ,25-. will be .025 and +72 will be .0092, Now 
by this we may eafily diſcover the denominator having 
the numerator; for always the denominator of any de- 
cimal ſraftion conſiſts of ſo many Cyphers, as the zumera- 
tor hath places, with a Uair: prefixed before the ſaid 
Cyphers, viz, -under the point or prick. 

26, A Decimal Number or Fraftjon, 1s that which is 
exprefled by Primes, Seconds, Thirds, Fourths, &c, and 
is Number decreaſing, Here inſtead of Nataral and 
Common Fraftions, as 3 of a thing, we order the thing 
or Integer into Priames, Seconds, Thirds, Fourths, Fifths, 
&c, char our expreffion- may be conſonant to our for- 
mer order. - 

27. In Decimal Arithmetich, we always imagin (and 
ir would be very commodious if i were really fo) 
that all intire Units, Integers, and things are divided 
firſt into ten equal parrs, and theſe parts ſo divided we 
call Primes; and ſecondly, we divide alfo each of the 
former Primes 1nto other ten equal parrs, and every of 
theſe diviſions we call ſeconds ; and thirdly, we divide 
each of the ſaid Seconds 1nro ten ether equal- parts , 
and thoſe ſo divided we call Thirds and. ſo by decima- 
ting the former and ſub-decimating theſe Jatrer, we 
run on a4 infinithm. 

22. Let a pound ſterling, Troy weight , Averdu- 
pots 
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pois weight, Liq\ id Meaſure, Dry meaſure, Long meas 
ſure, time, dozen or any other thing, or Integer be gi- 
ven to be decimally divided 3 in this notion premiſed , 
we ought to let the firſt Diviſion be Primes , the next 
diviſion Seconds, the next Thirds, &c. 'So one pound 
Sterling being 20 ſhillings, which divided 1nto ten 
equal parrs, the value of each part will be ewo ſhillings 3 
therefore -one Prize of a Pound ſterling will ſtand 
thus (.1) which is in value 2 ſhillings, Three Primes 
will ſtand thus (.3) and thact is in value 6 ſhillings. 
Again a Prime or .1 being divided into ten equal parts, 
each of thoſe parrs will be one S-cond, and 1s thus 
expreſſed, (.01) and its Value wili be found to be 
2d. farthing and ,* of a farthing; and fo will .og fig- 
nifie one ſhilling, or five Seconds, And if .o1 be dt- 
vided into ten other equal Parts, each of thoſe parts 
ſo divided will be Thirds, and will ſtand thus .oox, and 
its Value will be found to be 95 of a Farthing. or ,2£ 
ofa Farthing ; and .oog Thirds will be 2d. and .64 of 
a Farthing, or ,£7 of a farthing, &#c. So thar.37s l. 
will be found to repreſent 75. and 6d, for-the 3 Primes 
are 6 ſhillings, and the 57 Seconds are 15. 4d. and y& of 
a penny, and the five Tyirds are 1 penny and ,2 of 4 
penny, borh which added together make 75. 6d. 

29. If you. put any bulk or body, repreſenting an 
Inreger if it be d:cimally divided ; then the parts in the 
firſt decimation are Primes, the next Seconds, and the 
next decimation is Thirdas, the next Fowrths, &c. As 
let there be given a Bullet of Lead, or ſuch hke, whoſe 
weight let be gol. Troy, this call an Unit, Integer, 'or- 
thing, then wich the like weight and matrer; *make 10 
other, the_ which toge:her will be equal to go 1. and 
will weigh each of them $1. a piece, rake ot the ſame 
matrer, and equalto $1. make 10 more, then each- 
of thoſe will weigh 5 ounces a piece; alſo if again you 
rake 6 ounces and thereof make: 10 orher (mall bullers - 
each of them wi!l weigh 12 penny weight Troy; and. 
thus have you made -Primes, . Stconds , and Thirds, wn 
reſpettof the Integer containing 50 1, Troy weight, So: 
that 5s Primes is equal to the half maſs, and 2 Prime: » 
and 5 Seconds 1s a quarter of the maſs ; and rherefore 1s 

, B g.-: of - 
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of rhe firſt diviſion, 2 of the ſecond diviſion, and g 
of the third diviſion, will be equal in weight to. a 
quarter of the maſs, and contain 61, and 3 ounces. 
30, When a decimal Fraftion followecth a whole 
zumber, you are to ſeparate or part the decimal from the 


whole number , by a point or prick; ſo if .qg 


followed the whole number 32 , ſer them thus 32.75. 


You will find that divers Authors have divers ways in* 


expreſſing mixt numbers, as thus , 32175 or 32,75 or 


ap. I. 


32.75 but you will find that 32.75 thus placed} and ex- #7 


preſſed is firreſt for Calculation, 

31. A mixt Numbzr hath 2 parts, the whole and the 
broken ; the whole is that which 1s compoſed of : Inte- 
overs, and the broken 1s a Fration annexed thereunto, 
So the mixt Number 35 ,* beog given , we (ay that 35 


1s the whole Number, which 1s compoſed of Integers, and ; 


che --* is the broken Number- annexed, which ſhewerh 
that one of che former Integers (of that 35) being d! . 
vided into 12 parts, this , $ doth expreſs 8 of thoſe 
12 parts more belonging to the laid 35 Integers, 

32. Denominative Numbers are of one, or of many, 
and thoſe are of divers forts and kinds, viz. Singular 
called Unit, as 1; and P{ura! called mulricude ; as 2, 3, 
4» 5, Single of one kind only, called digits,-as 1, 2, 2, 
4+ 5, 6, 7,8, 9, and Compounds of many, as 10, 11, 12, 
Cc. 102, 367, &c. 

Proportional. as Sizgle , Mulciple, Double, Triple, 
Quadruple, &c. Denominate as Pounds, Shillings, 
Pence ; Undcnominare as 1, 2, 3, &'c, Pertett as 6, 
28, 495, £128, 130815, 2056128, &c. Whole parts 
are equal rothe numbers 3 imperteR, uncqual and more 
in the ſum, as12 to 1, 2,3, 4z 6, Impertett , unequal 
andlefs than the ſum, as8 co 1, 2, 4- Numbers Com- 
menſurable and Incommenſuralz, as 12 and g areCom- 
menſurable becauſe three meaſures chem both. 

But 6 and 17 are Incommenſurable becauſe no one 
common Nymber or meaſure can meaſure them; Linear 
tn form of a line, a$...-...... Snperficial'in form of a 
Superficics or plane, as 3:3; ;;;; or 5: 4, Oc, and 
; \, number 
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Chap- 2. Df Money, Weights, II 

number cubical or ſolid in form of a Cube. Theſe 
two latter are otherwiſe called figurative numbers : 
There are alſo other numbers calted Tabular, as Signs, 
Taggents, Secans, &c, Others that be. called” Loga- 
richmerick. or borrowed-numbers, fitred ro proportion : 
for. eafie and ſpeedy Calculation of all manner of 


Queſtions, 


FS 
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CHAP. II, 


Of the Natural Diviſion of Integers, and the: 
ſeveral Denominations of their Parts, 


L — 


I Efore we come to Calculation erthe ordering of 

Numbers to operate any Arichmetical Queſtion 
propuſed, we will lay down Tables of the Denomint» 
rion of ſeveral Integers ; and after that (having men» 
tioned the ſeveral Species or kinds of Arithmerick ) we-: 
ſhall immediarely handle rhe Species of Numerationy 
which arethe. main Pi!lars upon which the whole Fa-- 
orick of this Art 1s builr. 


Of Money, Weights, &e. 


2, The leaſt Denomination or Fraftion of Money 
uled in England 1s a farthing, from whence is produ» 3 
bo the following Tables, called the Table of Coyney- 

vir) | 


And therefore; 


1 Farth, t Fatthing yl. $. d. qrs. 
4 Farth, 1 Penny | —$0—12—-4 
12 Pence make t Shilling ( {=> 

20 Shill, 1 Porn : 


x the firſi of theſe Tables; Vit. thar on the Teft "P * 
35 in and caſic to be underſtocd;- and therefore wants *-% 
F m_—\ | 
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no _ In che ſecond Table above the line you 
havE 1 /. 20s. 12 4. 44759, whereby 18 meant that 
1 pound js equal to 20 fhillings, and one ſhilling 1s 
equal to. 12 pence, and ene penny 1s equal to 4 Far- 


-things, under the line is x1. 20s. 2404. 960 grs, 


which ſignifies one pound to contain 20 ſhillings, or 
240 pznce, or 96@ Farthings ; 1n the ſecond line be- 
low that is 1 5s. 124. 48 qrs. the firſt ſtanding under 
the Denomination &f Shillings, whereby 1s to be noted 
rhat one ſhilling 1s equal co 12 pence, or 48 Farthings, 
and likewiſe that below that, one penny 1s equal in 
value to, four Fatthings ; underſtand the like reaſon 
in all the following Tavles of Weight, Meaſure, Time, 
Motion and Dozen. 


Of Troy Weignt. 


>. The leaſt Frakion or Denomination of weight 
uſed in England, isa grain of Wheat gathered our of 
the middle of che Ear, and well dryed ; from whence 
are produced theſe following Tables of Weight, called 
Troy wiight. +S 


32 Grains of whiat 24 anc] grains 
24 Artificial grains ( < ) 1 Peny wiight 
20 Pemy weight CE) 1 Ounce 


I2 Onnces 1 Pound Troy weight 
And therefore, 
t. oun, pw, grains. 
I ——— 12 gy — GG —_—o—__y 
I —— 12 a —240 — — $7 EO 
] ——— 20-40 
I 24 


Tr9 weight ſerveth only to weigh Bread, Gold, Jver 
and EleQuaries; "ic alſo regulateth and preſcri>n a 
Furm how to keep the Money of Ergiand at : gn 
* Htakard, 


Chap. 2. | 


e you 
© that 
Ing 1s 
_ Far- 
O qrs. 
ps, Or 
ie be - 
inder 
noted 
h1ngs, 
ial in 
eaſon 
Time, 


OE 8 9 


LARS. 


eight 
ur of 
hence 
called 


= 
an A 
rain 
ard, 


Chap.-2. ane 


— | 
TI 
» 


m 


palnyey. 


ſtandard. The Goldſmichs. have divided the Ounce? 
Troy weight into other parts, -which whey generally call 
Mark weight 3 the denominarive parts thereot are as 
followeth, viz. A mark (being an ounce Troy) js di- * 
vided jpto 24 <qual parts, called ' Cares and each Cx. © 
re into 4 grains, ſo tharin a mark are 9s 'Grains 3-by © 
this weight they diſtinguiſh the different fineneſs of 
their Gold, for if to the fineft of Gold be pur 2 Cares 
of Alloy (which is of Silver, Copper, or other baſer; 
Metal, with which they uſero mix their gold or filver{ 
to abate the fineneſs chereof) both making when' col 

bur an Ounce, or 24 Careas, then rhis Gold: is faid rg 
he 22 Cares fine, for it it come to be Refined the 2 
Cares of Alloy will fly away and leave only 22Careds 
of pure Gold, rhe like to be confidered of a greater or 
leſſer quantity z and as the fineneſs of Gold is eſtimated 
by Cares, ſo the fineneſs of Silver is diflinguiſhed by? 
ounces; for if a pound of it be pure, and looſerh n 
thing in the Refining, ſuch filver is faid ro be rwelye 
ounces fine. bur if it loſerh any thing, it+ is ſaid to cor 
tain ſo much fineneſsas the loſs wanterh of 12 ounces 
2s if © #11 ounce it is ſaid ro be 131 Ounces fine 

and by: one ounce 14 penny Wwelghr , rchen- it-18$ 
{aid ro ounces 6 penny weight fine, and that-whi 

loſerh rwoounces 4 penny weight 15 grains is (aidit6%e? 
9 ounces 15 penny weight 8 grains hne,. &«, -the like! 


of a greater or leſſer quantity. 


Of Apothecaries Weights. | 

Ac The 1hothecaries have their Weights deduced'fron 
"Troy Weiglt, a pound Troy, being che greateſt Integer, 
a Table of whyſe divifion and ſub-divifion, followerhs 


VIR, . $3 
1 pound IN ounces And t " 
1 ounce © ) © drams \ un. dram.. ſerup. 8. 
ſm - | - fe mf. it 
1 dram - 3 'cruples Fee Lon — 20 
I [6rup. 20 yains I —12-+96-- Ayes 
1 —8—--24—480 -. 
La Z— 60; 
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<. : , Weights, Chap. 2: 
*  $- Thus much concerning Troy weight , and its de- 
rivative weights (which as was ſaid before) ſerveth 
to weigh Bread, Gold, Silver, and Elefuaries ; now 
beſides Troy Weight there is another kind of weight 
uſed in Erxgland, commonly known by the, name of 
Hverdypois weight (a pound | of which is equal to 14 
ounces 12 penny weight Troy-weight) and it (erveth to 
' weigh all kinds of Grocery-Wares, as alſo Butter, 
> Cheeſe, Fleſh, Wax, Tallow, Rozen, Pitch, Lead , 
and al! ſuch kind of Garbel, the Table. of which 
welght is as followeth. 


The Table of Averdupois Weight. f 
4 quarters of a dram 1 dran | 
& I6 drams I Ounce 


= 


*I'6 Ounces &L J 1 pound 
+ 28 pounds & YI quarter of a hundred 
4 quatters I hundred weight , 0! 1120. 
20 bandred 1 Tun 
And therefore, 
Tun C.  4rs. l.. o0un, "a Ya OY Fe 
1=—=20— 4 —4 23— I16—— oO _ 


1—29—80—2240—3g840= 57 3449. | 
I 4— I12— 1792+-- 2867 7 -Y145-88 
1b- 28-—448—7 169-+—28572 


/ 
| J— J6 oo 25 1024 
I 4 


Wool is weighed with this Weight, out only the 
+ Diviſions are not the ſame; A”Table whicreof fol- 
loweth. 
| A Tablt of the denominative Parts of Voo! weight. 


7. Pounds 1 Clove 
6toue 


4c 


ap. 2. a 2 ad ". 
EC- And therefore | J 
th Laſt Sacks Wiy Togd Stones Cloves L* 3% 
W  n——— 2--—-6i 2 2— 
Ir | mw EE VET. 4% wat \ Pau th 
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Note that in ſome Countreys the Wey is 256 1. Avers 
aupois , as is the Suffalk Wey; Bur in Eſſex there 15-336! 
pound in a Wy. pe 
6. The leaſt Denominative part of Liquid meaſure? 
Y is a pint, which was formerly taken from Troy weghty 
F (a pound of Whear Troy weight making 1 pint of liquid? 
: meaſure) but in regard of the difference berween che 

\= Brewers and the Farmers of his Majeſty's Exciſe con 
X cerning the gauging of Veſſels, occaſioned by the diffe- 
rent Opinjons of Arciſts, conceroing the ſolid Inches 18h 
a Gallon ; ic was lately decided by AR of Parliameng, 
the Scature making 232 ſolid Inches Qa Beer-Gallong? 
and 231 in a Wine-Gallon, and conſequently-.rhes 
- Pint Beer-Meaſure to contain 35% ſolid Inches, and 
the Pint Wine-meaſure to contam 287 cybical or? 
ſolid Inches, from whence is drawnthe {gtlowing Table, 
Tie Table of Liquid Meaſure. 6 
35! cubical Ich N C1 pint beer meaſure 


287 cubical Inch | 1 pint wine meaſere 
2 pints I quart 
, 2 quarts | 1 pott;e, 
2 pottles 1 gallon; 
8 gallons | | r- firs; of ale, ſoap, or herr. 
9 gallons vy 1 firk, af beer... 
10 gall,and a balf LY 1 fo man or Eels 
2 firkins E | 1 Kild! £55 Re. 
2 bilgerkins | 1 barrel 8... 
42 gallons L Tierce of With = 
63 gallons. 1 hogſhead + on 
2 boghheads 1 pipe or butt 


2 pipes or butts } 1 Tinof wine 


\ 


F / ey, Vepk s, vw ap. 2. 


And rherefcre, 


> Twws pipes bhds gall, pts. 
4-7 63————8 
*.. [nn 2 nn rn ne 2 G2. nn 2016 
4k Dm 2 n—-] 26-1008 
Þ =——— 63 504 
I - 


I 
+ - 9. The leaſt Denominative part of dry meaſure 1s 
+ alſo a pint, and this is likewiſe taken from Troy weight. 
- The Table of whoſe diviſion followeth, 


Tht Table of Dry Meaſure. 


_ r pint _ ) C1 pint | 
2 pints 1 quart 
2 quarts 1 pottie - 
2 pottles 1 gallon 
| 2 _E- + peck 
7 4 pecks LE I Wy 
= "4 bulbs 3 & + x Comb 
2 Combs 1 quarter 
4 Wuarters 1 Chaldvon 
s quarters 1 Wey 
29s ;3 .i1 Lap 
And therefore, | 


laft wey qrs. com. buſh, puck gall, pints” 


i —— 
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8. The leaſt Denominarive part of Long Meaſure is a 


; Barjey-Corn well dryed and taken our of the middle of 4 


the Ear ; whole Table of Parts followerh, 
The Tab'e of Long Meaſure. 


3 barly corns y Cr ixcb 
12 incbes 1 foot 
3 Fet I yard 


3 feet 9 inches © . 
or yard and quart, : o- », Ell Engiifh 


6 feet : & | 1 fathom 

s yards nd an balf | 1 pole or percb 
40 poles or perches | 1 furlong 

8 ſurlongs 3 {1 Englijo mile 


And therefore, 


Mile furl, poles yards feet inches Gbarlcorns 


Bn g0nmmmgh—— 32 — 
I —8—320—1760— 52809 —633560—--190080 
1 —- JO=——-220—— 660 9192023760 


es Tha --165—-Ig08 ——---594 
| —— -- Z-—--36 108 
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fm 


And note that the yard as alſo the ell, is uſaally d- 
vided into 4 quartefs, and each quarter into" g Nails. 

Note alſo that a Geometrical Pace is '5 feer'; and 
there are 1056 ſuch paces in an Engliſh mile, 

9. The parts of the Superficial meaſures of land are 
ſuch as are menrioned | inthe following Table, viR, 


Tot Tablt of Land Meaſure. ITS 


"i Pedic = \ ak Kun an Are.” - 


40 Square Polts 1 Rood or FORK Þ 
x 4 Rooa's v3, - 14 


: 


- | » Re, - 
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RE a 87 11ny - Veuo ts, any, +. 
By the foregoing Table of long Meaſure, you are 
informed what a ys, or (which 1s all one) perch is; 
and by this that 4o ſquare perches are 1 Rood. Now 
a ſquare perch 1s a Superficies very aptly reſembled 
by a ſquare Trencher, every fide thereof being a Perch 
or 5 Yards and a half in length, 40 of them is a Rood, 
and 4 Roods an Acre. So that a Superficies that is 40 * 
perches long and 4 broad is an Acre of Land , the Acre 
containing 1n all 1650 {quare Perches, 

10. The leaft denominative part of Time is a M'- 
nute, the greateſt Integer being a Year; from whencs 
is produced this following Table. 


The-Table of Time. 


"©, Minute 1. Mixute 
60 Minutes 1 Hour 
24 Hours v }TI. Day nathral 
7 Days = < 1 Wetk 
4 _ E ); Month 
I3. Months 1 
- -— tt, 1 Tear 


But the Year is uſually divided into 12 unequal K-. 
lendar Months , whoſe names and the number of Days 
that they contain follow, Tiz, 


> days 
January 31? 
| February 28 ; : 
March. ** 31 || So that the Year conta:neth 365 
April. 38 | Days, and 6 Hours, but the 6. Hours 


May 31 ; is not. reckoned but only every 4th. 


| Foe * 39 { year, and then theres a day added to 
3 


aly « the latter end of February, and then 1c 
Auguft 31 * containerh 29 days,.. and that year 1s | 
September 3o * called Leap-year , and. contalneth 356 
Oftober +31 | days. 


 Novemibtr 30 


December 31.5 


ys 8 —- And: 


b 5 Havad) 


At 


3. | s Mean es” T9 * 
And here note that as che Hour is divided into 60 : 
Minutes, ſo each Minute is (ubdivided into 60 Seconds, * 
and each Second 1nto 50 Thirds, and each Third into 60 
Fourtbs, &c, | 
The Tropical Year by the exaQeſt obſervarions of * 
the moſt accurate Aſtronomers 1s found to be 36 5g 
Days, $ Hours, 49 Minuzes, 4 Seconds, and 21 Thirds. 


—_— 
_— 


CHAP. II. 
Of the Species or Kinds of Arithmetick, 


I Richmerick is eicher Natural, Artificial, Analy-. 


always keepsng the Species without Change, © 3... | 
5. Algebraical-Arichmetick, is an obſcure amd hidden 


Queſtions, | 
6. Lineal Arichmerick, is rhat which is performed by 
ficted lines ro propor tions, as Geometri jettion. 


7. Inſtrumental Arichmerick, is rhar which is per- : 
formed by Inſtruments ficred with Circular and Right 
lines of Proportions, by the motion of an Index or 
otherwile, | | 8. The 


PI 


——u— or mo om wmur Ipcy, 


: a) E 
= 
". . - 
4 
— tf. A. nd. er. a. —— 


43 Ation 6 ap. 4. 
8. The parts ot fingle Arthmetick are Numeration 
and the ExtraRion of Roots. 
9. Numeration is that which by certain known num- 


bers propounded, we diſeover another number un- 
known, 


10, Numeration hath four Species 3 viz. Addition, - 


Subftrattion, Multiplication, and Diviſion, 


I net—n————_— 


——_—— — ——_—_ 


C-H AP. IV. 
Of Addition of whole Numbers. 


I Ddirien is the Redufion of two, or more nun- 
bers of Icke kind together intro one Sum or 


"Toral. Or it is that by which divers numbers are added 


together, to th#end tar the Sum or Toral yalue of 
them all mag. be diſcovered. 

The firſt zumbry in every, addition is called the Addi- 
ble xumber, the other, the number or numbers added, and 
the n#»btr invented by the Addition is called the Aggre- 
gatt or Sun containing rhe vaiue of rhe Aadition, 

The Collation of the numbers, is the right placing of 
the zwnbers given reſpeRively to each denomination, 
and the Operation is the Artificial adding of the 
numbers gjgen together in order to the finding! our 
of the Aggregat: or Sum, ; 

2, In Addition, place the Numbers given reſpedtvely 
the one above the other. in ſuch ſort, that the ike 
degree, place or denomination, may ſtand m the fame 
Series, viz. Units under Unirs, Tens under Tens, Hun- 
dreds under Hundreds, &4. Pounds under Pounds , 
Shillings under Shillings, Pence under Pence, &c, 
Yards urder Yards, Feet under Feet, &c. 

3. Having thus placed the numbers given (as before ) 
and drain a litze under them, add them together, be- 


- ginning with the lefſer Denomination, vix, ar the righr 


hand and {5 on, ſubſcribing the ſum under the line 
Re'peltively ; as tor Example, F 
"its et 


N 
"1 


z 


Chap. 4. whole Numbers. '21 © 
Let there be given 3352 and 213 and 133 -to be. 
1m- added together, I fer the Units in each particular 
un. © number under each other, and ſo likewiſe the Tens 
7% under the Tens, &c. and draw a line under 
tion, __ } them as in the Margent, then I begin arthe 3352 


place of Units and add them together up- ©213 

* wards, ſaying, 23 and 3are6 and 2 make 8, 133 

—_— which I ſet under rhe line, and under the 

3 dame Figures added together z then I pro- 3698 

ceed to the next place, being the place of 
Tens, and add them up in the fame manner as I did 

the place of Unirs, ſaying gand 1 are 4 and 5 are 9, 

which I likewiſe ſer under the line reſpeAiyely 3; rhen 

I go to the place of Hyndreds, and add chem up as I? 


= &d che orher, ſaying 1 and 2are 3 and 3 are 6, which : 
%y” I alſo ſer under che linezand lafily I go to the place of 
of Thouſands, and becauſe there are no other figures to | 
add to the 3, I ſer it under the line in its reſpe&ive 
li. place, and ſo the work 1s firiſhed 3 and I find rhe ſum ! 
id of the z given Nufnbers © be 3598. 
y 4. But if che Sum of the Figurcs of any Series ex- 
ceeds ten, or any rumbir of tens, ſubſcribe under the 
f ſame the Exceſs above the tens, and for every ten 
. carry one to be added to the next Series rowards the? 
- left hand, and ſo go on vncil you have finiſhed your ad-" 
- dition ; always remembring, that how grear ſoever rhe 
ſum of the Figures of the laft Series is, ic muſt- all be- 
ſer down under the Tine reſpectively, _ So 35758 being: 
4 given to be added to 23 7, I (er them down as 15 be- 
s fore direed, and as you fee in the margent wich a 
: line drawn under them, then I begin and © 


add them rogerher, ſaying 5 and 2 are 15, 43498 
which is 5 above 10,wherefore I ſet 5 under 2357 
| the line and carry 1 for the 10 to beadded ——— 
|  _ to the next Series,ſaying 1 that I carried ind $6035 
5 156 and 9 are 13, wherefore 1 ſet down: 
3 and carry 1 (for the ten) to the, next Series, then 
I ſay 1 thatI carried and 3 are 4 and $4re#0. , now 
becauſe ir comes to juſt 10 and no morezÞſer-o under 
” and carry 1 for che 10 to the next, and fay, Ir: 


_ 


P 22 Addition of 
that I carried and 2 are 3 and 3 are 6, which I ſet 
2 down in 1ts ReſpeQive place , thus the addition is en- 

ded, and the toral Sum of theſe nunbers is found to 
F be 6035s, ſeveral Examples of this kind follow. 


: 354867 
Numbers to )$73846 


be added 785946 
347205 


Sum 2061864 


748647 45346 
Numbers to )46 5834 Numbers to \ 38074 


be added Y 76483 þ be added < 8437 


649300 923 
Sum. 1939264 — 
Sum 92856 


ns. If the Numbers given to be added , are contain- 
Fed under divers denominations 3 as of Pounds , Shil- 
Slings, Pence and Farthingsz or of Tuns, Hundreds , 
#7 Quarters, Pounds, &c, Then in this caſe having di- 
Hpoſed of the Numbers, each Denomination under 0- 
Erher of like kind ; beginning ar the leaſt denomina- 
tion, (minding how many of one denomination do 
make an Integer in the next) and having added them 
p, for every Inceger of the nexr greater denomina- 
tion that you find therein contained, bear an Unit in 
mind ro be added to the ſaid next greater denomina- 
Irion , <xprefling © the excefs reſpedtively ander the 
line, proceed in this manner until your addition be fi- 
hed ; the following Examples will make the Rule 
lain to the Learner, Thus theſe ſeveral ſums bein 
given to be added, win, 1361, 155. 44. 2475. an 
79 l. 075. 104d. 3415. and '23 {18 5; 09-4. 1 97." 
fo 151. 69 5. 054; 0049759. The Numbers being di- 
ſpoled according tororder' will ſtand-asin the Margenr, 
Then I begin at the Cenomination of Rennes 
=. 4 | S, . an 


* 


\ 
_ 
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and add them up, ſaying 1 and 
3 are 4 and 2 make 6, now1 l. -*% 
conſider that 6 Farthings IS I 195 —13—04=28 * 
enny, and 2 Farchings, where- 79—079--10=3 
ore T ſer down the 2 Farthings 33—18—09—1 
mics place under the line, and 1 5—0g-—0g— 0 
keep 1 in mind to be added LO nn cs 
the nexr denomination of Pence; 285—09—045=—2 
then I go ov, ſaying 1 that I car- 
ried and 5 are6 and gare I 5 and 10are.25 and 4 are 
20, now I conſider t chat 29 pence are- 2 ſhillings and 
5 pence, wherefore I ſer the 5 pence in order under 
the line and keep 2 in mind for che 2 ſhillings, ro be 
added to the ſhillings ; chen 1 £0 oP, laying..2 that I 
carricd and 9 are 11; 4 = | 36, 
and 13 are 49; then ee 
2 Pounds and 9 Thſflings, WRierewFe? eg ſhillings 
under the line, and carry rwo for the 2 pounds, to the 
next and laſt denominarioa of Pounds, and proceed, 
ſlaying 2 thar I carrie4an! 5 Make e 7, and 3 are 1c, 
and 9 are 19, and Gare25; I then fer down $6 and 
carry 2 for the 2 tens, and proceed, ſaying, 2 that I 
carry and 1 1s 3, and 3 ares, and 7 are 13, 
make 16; Ifetdonwn 6 and carry 1 for the 10, 4} 
go ON, ſaying 1 that I carried and 1 are 2, which I fer 
in its place under the line, and rie work 1s, finiſhed ; 
and chus I find the Sum of the foreſa1u< Xumbers_t6 be 
2651.95. $4. 24915, This tothe ingenious Prati- 
rioner 15 ſufficient, but I ſhal! (tor the furcher illumi. 
nating of weaker apprehenfions) explain the opera- 
tion of another Example in Troy weight ; and here the 
Learner muſt take notice of the Table of Troy W tight . 
mentioned or {ct down 1n che third Section of the ſe- 
cond Chaprer, The numbers given 1n this Example 
are 38 /. 97 0%. 13f.w. 18 gr. Aud $01. 10 8 .10 pw. 
12 8&7» And 421. 08 0% os p.w. 16 gr. , And in 
order to the Addition thereof, | place them as 
ſee, and proceed to operation ; ſaying, 16 and 12 a 
28, and 18 are 46 3 now becauſe 24 F m2ke 


1 penny 


24 = Addition 0 Chap. 4. | 
x penny weight , 45 grains are lh Or, f.W, gre 
I perry weight and 22- grams; 38—09—13—18 
* Wherefore I ſer, down 22, and $go—10=10=—12 
"carry, 1 for the penny weight , and 42—o8—0g--16 
goinPon, I fay, x tharIcarry ard —— 
-"s make 6, and 1oare rs, and 13 132—02=0g9—22 
are 29, which is one ounce and. 
6 penny weight , blerdown g in its place under the line, 
and carry 1 to the ounces, ſaying 1 thar I carry and 8 
are 9, and ioare 19, and 5 are 26, and becauſe 26 
> ounces make 2 pound 2 ounces, I ſer down 2 for the oun- 
>. cts, and carry 2 to the pounds; going on,:2 that I carry 24 
and 2 are 4, and 8 make 12, that is 2andgo1; then _ 
E IT carryandy are 5,ard $ arc 10, and3 are 13, which 
- I and rhe work ts finiſhed, 
1 mount to 1 224. 
"20 9p: che underſfan- , 
"ding of the following ples, or any other that 7 
ſhall come ro thy View, The Way of proving theſe , 
: 
1 


.C 


+ &a% as A . a A#iu Wn 


"T2 


_ or any Sums 1n this Rule is ſhewed immediately after 
the enſuing Examples, | 


Addition of Engliſh Money. 
l, La a, qrs.| |. s, a 9s. _ 
436 ——12 O0T—]| 48——15s Il—7 21 
184 Og —— [Om—z | 76 JO——O7 3 _ 
J68— 179—04——2| 18——00——0g—— 
$64 == ll——II——o 24——19 Og 2 
1954 —— 12—0g —2| I68—06-—I0—[ 


Addition of Troy Wright, 
l. 'oW, þ.Ww. &7. l, out. fiWs Bf. 


I g—0J——13-—— 12} 145 -—09-w— 52 —-13 
13 —— C5 ———04—20| 126 — 08 14 —10 
11 ——O—-]6 — 18} 30 ——O07 O6—-13 


Og ——04—— lo=—22} 83 10--—I6—-20 
19 —t Ii}—04] 19——00-— 10—-12 
t——odgpat—cct: 74-—07— 5-00 
Ye II tr ern > ge c—_ Io 
9 —”—— 4] cc? -— 15-00 
—=—=A ONS Addition 


SO. 


a - 


E 
- - a 


—_, 
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| Addition of Apothicaiies Weights. = 
| l. on, dr. "ſer. gr. | lt. "wut. ar. ſer.” gr, 


4g —4-07-=]—0 — 14 | 60 —=0Z—<4=*c—10 

ng —--0g—--$--—2—109 | {8 10-60-14 
Do 64——10=—c5o-—1—16 | 34—08-02——i-T5 

9 —- 08 —--I—0—11 | 18—- 11--2—*2=-1E 
24—-0g—-6—-*1—09 | 160—--07—--1 —--2—I5 
| CE IRE ICS 


I — 


oO — 
a —n—_ Co O— 


240—--03—=b—--t—00 3 $3 — 07a ——<<ETz 


_- — ————— 


Aadition of Averdupois wiight. 


Tun-  C.: 9s. hb x1 tb On ———-— ay, 
Penn —m——_—_—__ | g5 -- ] Yon—n—n——I2 
18B—09 —3-—z1 |} 2 2-<— ; p—_—_—— 
| 60 L———7 | IT =O fo—4 
2 1 ——O7 —— O-——y || 1g -— Of _—_— 
1 2——16 —0-—]] |, 20-—-O0———0g 
—— G————__— nd nm 
| 21 8—16 ——0-==—O5| 105 403 oO: 
| OE Pr I WET. Rr bt 
Aaaition of: Liquid Meaſure, 
| Tin Pide©3\ bbd; —_ Tins bhds; * gall: "mo 
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gOm—0—0—47 | 47 = ,——— core; wo” 
Thm—oodocnm mmm |, zp———r-- 
ore in mm———] | y—-—00-—O 
© R—_ Le es arm + 
rnmrnnnenmnnm = nent gre, | ' 
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Addition of Dry Meaſure. 


:Chald.  qrs, baſh. pe 
U8——3 ——-7-—3 
Ig—--I ——-4-——0 
$4 =—__ 0 ——-6-——2 
Anz —-6-—t 
fo9——] —0—— 


1 ms 


a | 


hon bulb, pic. gall. 
LJ nmmnn oe —I 
$O. = * Im ——-0 
| a ——; 
GOm———2 ——— Oo [ 
| ZO———==-O-—— 3-0 


| I $ Ju—_ —— } --1 
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Addition of Long Meaſure, 


5 


3 
2 
- 
=__ 
2 
O 


| 


| 


Addition of Land Meaſure. 


1 Acre 


Ot 


Rood peres 


6 I = 
C——, 
| 73 2 <———z\ 

60 - ©» o7 

2 — 
Jig end fo cnn Fo 


| —_——_—— 
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The Proof of Addition. 


27 JI 


6. Addition is proved afrer this manner, . when you 
have tound out the Sum of the Numbers given, then 
—-o Þ© ſeparatethe uppermoſt line from the reſt, with a ftiroke 
—x FJ or daſh of the pen, and then add them all up.again as 
-- x | you did before, leaving out the uppermoſt line, and 
,—o Þ| having ſodone add this new 1nvenred Sum to the up- 
—— | pcrmoſt line you ſeparated, and it the ſem oh choſe 
—-1 | 2 lines be equal to the Sum firſt found out, then the 
— £ work was performed true, otherwiſe not : As tor Ex- 

ample, ler us prove the firſt Exainple of Addition of 

my whoſe fum we found to be 2651. 95. 54, 297%. 

and which we prove thus, having 

1s. | ſeparared the uppermoſt num- {7 5s & 9 

—3Z | ber from the reſt, by a line 135—13=04—2 
—2 { as you ſcein the Margent, then I ——=—-- 
— | add the ſame together again, lea- 9J9—07—10—3 
—o© } ving out the ſaid uppermoſt line, 33——-138—09—1 
—'2 | and the ſum thereof I fer under 15—09—05—9 
—o | the firſt Sum or true Sum, which '— om 
—— | doth amountto 1281.-16s. 014, 265—09--0$;--2: 
—©o | 2 97s. then again I add tht new —-+ _ 
— | Sum to the uppermoſt line that 123—16-- 01-9 
betore was feparared from the _ 
reſt, and the Sum of: theſe -rwo 
is 25gl. 095, 054,” 2 415.” the : 
fame with the firſt Sum j- and therefore t conclude 
that the Operation was rightly-performed. . 

7. The main end of Additzon-j9; Queſtions Reſalva-.  _* 
ble thereby, is ro know the-Sum 04, ſeveral Debs, 
Parcels, Integers, &c. Some Queſhons paay be theſe- 
—08 | that follow, * LLIEIAS. 

—14 Queſk, 1. There was an old Man whole age. was rer 
— | quired, to which he replyed, I have” ſeven Jens each 
—27 } having two years between the birth of each ortiver and + 
— | inthe 44 year of my age my eldeſt San; wasrgorny.- - 
which is now the age of my younteft; 1 demand whas © _ |» 
was the old Mans age ? ny We rode | 

| Now 


C 2 e 


0 — — -- 


$g—07— 0$-2 


_— —— "a 
” 
ol 
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4 Now to reſolve this Queſtion, firſt ſer down 

- the Fathers ape at the birth of his firſt Child, . 
which was 44, then the difference between the + 44 
*eldeſt and che youngeſt , which is 12 years, —— 
and chen the.age of che youngeſt which 1s 44, 100 
and then add. them all rogerher, and their 
Sum 1s 100'the complear Age of the Father 

Nue't. 2. A Man lent his Friend, at ſeyeral times, 
theſe ſeveral Sums, (viz.) at one time 62 1. at ano- 
ther time $0 1. ar another time 48 /. at another rime 
1-56 /. now I defire to know how much was lent him 
in all, 

Ser the Sums lent one under another | 63 
as you fee in the Margent , and then add +450 
them rogether , and you will find their 48 
Sum to amount to 317l. which is the To- 156 
ral of all the ſeveral Sums lent, and ſo-much —— 
4s due to the Creditor. 317 

Nueſt. 3. From London to Ware 1s 20 miles, thence to 
Huntington 2g miles, thence to Stam/ord 21 miles, thence 
£6: Txxford 36 miles, thence ro Wentbridge 25 miles, 
from thence to Fork 20 miles. Now I defire to 


know hew many miles it 1s from Londop to Tor accor- ! 
ding ro-this reckoning. : 
Now to anſwer this Queſtion, ſetx down 29 , 
the ſeveral Diggee® given , as you ſec in be r 
the Margem , add them rogerher , aad ,; p 
you will find their Sum ro amount to 151, 25 F 
which 4s the true Diſtance 1n miles between 20 f 
London and 7ork. mo q 
Nueſt, 4. There are two numbers, the leaſt where- | t 
of is 40, and their Difference Z 
5 14, I defire to know 40 | 
what 1s the greater number, 14 * c 
and afo what is the Sum of — 
them both? Firſt, ſer down greateſt. - 54 | 
the leaſt, vis. 40, and 14 Jdeafk 40 | 
the difference, and add them — 
together , aud their fum is ſom 94 | 


then 


5g tor the greaveft number, 


called the Difference of the numbers om 


© —_—— > 
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then {1 ſer (40 the leaſt) under 54 (the preareſt) and. * 


add them together, . and their Sum is 94 equal. ro. 'the 
greateſt and leaſt numbers.. 


_— _ — ee ea 


Or ee OO” 


CHAP. V. 
Of Subſtraftion of whole Alumbers, 


1 OO VUbAradtion is the taking of a lefler number. out 

of a greater of like kind, whereby. ro find:our- 
a third number, being. or declaring the | inequality, 
exceſs, or tifference berween-che numbers given z or 
Subflr ation 1s that by which one Gumber. is raken our 
of another number given; to the end thar the refidue or- 
remainder may be known, which remainder 1s alſo 


| called the Reſt, Remainder, or Difference of the nume- 


bers given. 

2. The number out of which Subfiraftiox is-to. be: 
made, muſt be greater, or ar leaſt equal with-the 
other Number given, the higher or ſaperiour number 
is called the major number, and the lower or infe- 
rior is called the minor number, and the operation of 
Subſtraftion being finiſhed , the Reſt or Remainder is: 


3. In Subſtraftion place the n rs* given. reſpe- 
Gively, the one under the other , in” (ich, ſorr as hke- 
degrees , places, or denominarions may. ſtand in: 
the ſame Series, viz, Unirs under Units, Tens under. 
Fens, &c. Pounds under Pounds, &c. Feer. under: 
Feer, and Parts under Parts, &c. This being done 
draw a. line underneath, as in Addition, 

4. Having __ numbers given as jShefore di-- 
reged, and drawn a line under- them , ſubſtratt the 
lower number ( which in this caſe muſt always. be 
lefſer than the uppermoſt) our of the higher number, 


_ and ſubſcribe the difference, or remainder reſpeRively 


below the line 3 and when the Work is finiſhed, rhe 
\ C. 3 number- 
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number below the line will give you the Remainder; 
As for Example. let 364521 be given to be Subſtraſted 
from 795336, I ſet the leſſer under the greater as in 
che Margent, and draw a line under them , then be- 
ginning at the Right hand, I ſay x out 
ot 6 and there remains 5, which I ſet 995836 
in order under the line ; chenI proceed 264521 
ro the next, ſaying 2 from 2 refts zt, — 
which I norte alſo under the line, and 431315 
chus I go on until I have finiſhed the 
Work, and then I find the Remainder or Difference to 
be 431315. ; 

5. But if it ſo happen (as commonly it doth) char 
the lowermoſ} number or figure 15 greater than the 
uppermoſt ; then ip this-caſe add ten to the upper- 
moſt number, asd Subſtrat the ſaid lowermoft num- 
ber from their Sum, and che remainder- place under 
the line. and when you go ro the nexr figure below, 
pay an Uanir by adding ir thereto for the ten you bor- 
rowed before, and ſubſtret that from the higher num- 
ber or figure : And rhus go on until your SubftraQtion 
be finiſhed. As for Example 3 Let 437503 be given, 
from whence it is required to ſubſtra& 1 53829, I di- 
ſpoſe of che nzmbers as is before directed, and as you 
{ce in the margent ;- chen I begin, ſaying 7 from 3 [ 
canner, "bur (adding 10 thereto I ſay) 5 trom 13 and 
ehere remains 6 which I ſer under the 
line in order; then I proceed to the 439g03 
next figure , ſaying i that I borrowed 153827 
and 2 \s 3 from ol cannor, but 3 from ——— 
10 and rhere remains 49, wiich I like- 283576 
wiſe ſer down as before ; then x that | ———_— 
| borrowed and $8 159 from $g I cannor, 
bur 9 from 15 and there. remains 6 ; then 11 borrow- 
ed and 3 13 4, fram 7. and there remains 3; theh 5 ! 
from 3 I cannot, but 's from 13 and there: remains 8 3 
then 1 Tborrowed and 1 are. 2. from 4 and there reſt 
,2.3 And thus the Work is finiſhed , and after theſe 
numbers are Subftrafted one from ancrher, the Inequa- 
ity, Remainder, Exceſs, or Difterence is found co be 

| | &* 283676. 


— 
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rinder; & 293576- Canes for thy further Experience may: ' 
trateg & be theſe that follow, 
* 2s in From 3475016, From 3615746 
en be- Takt 738642 Fake 5864. 
826 Reſts 2736374 Reſls” 3609882 
$21 6. If rhe-Sums or Numbers to be Subſtr aBfed;” are of 
+ hf ſeveral Denominarions, place the Tefſer Sym'below rhe 
31 greater, and in the ſame Rank and order - as is ſhewed 
. 1m Addition of the ſame Numbers 5 then begin at the 
ce to BY Right hand and cake the lower nawhrr out of che upper- 
moſt it ic be lefſer;z bur if 1c be bigger than the ups 
) that F permoſt, chen borrow an init from' che next grearer 
n the & Denomination, and tuen ir into the Parts of the lefler 
;pper- 4 Denomination, and add thoſe parts'to the” rmoſt- 
om. } Number, and from their $5 ſubſtra& the lowermoft, 
ander 4 noting the remainder below the line; then proceed” 
elow and pay 1 to the next Denomindtion for” thar which 
| box. | you borrowed before, and proceed in this order until 
num. 1 be work be finiſhed. An Example of this Rule may 
ion be this that followeth, let 375 & 13s. 074. 19%. be 
© Wie given, from whence let it be-required to Subftraff $7.1. 
1 di. 165, 034d. 24159, In order whereums I place the. 
Yah numbers as yoa fce in the Mar- | 
[ gent, and rhus I begin at the leaſt 4 3F., &. 9s. 
a2 Denomination, ſaying ewo from ' 37 5—13=075—$ 
| one I cannot, therefore I borrow g7—16—03 2 
; one penny from the next Deno- — — 
3 mination and rum it into Far-  317—179=- 03<=3: 
7 things, which 1s four, and adding —— — = 
”y four ro 1 which is 5, I ſay, but'2 8 1 Soy 
from $ and there remains 3 , which I put nnder the. 
—— line ; then going on, I ſay, 1 that1 borrowed and 3 is 4, 
TE from 9 and there reſts 3; then going on, I fay rs 
c from 13 I cannot, bur (borrowing one pound and tur- 
The 5 mingicigco 20 ſhillings, I add' it to 13, avd char is 
Ry 33) wherefore |] ſay, fixtcen from 33 , and-rhere*re-" 
be mains 19, which I fer under the line and go on, fay-.-- 


ivg x that I borrowed and 9 is 8, from 


C4 


k = 


DT, F 
but 8 from 15 and there remains 5; the” that's 


i”. 


£ 


oP 
* . 


- 
* 


'{Barrowed; 


| 
'w0 A, In order whereunto 


$4 
+4 


'bo and: 15 6, from 7 there reſts 1, and-o from 
zreſts 3, and rhe- work is done; And I find the re- 
mainder or difference to be 317 /. 175. 034. 3 qrs. 
Anocher Example .of Troy weight may be this, I 
would SubſlratF 171. 10 og, 11 p.w. 20 gr. from 24 1. 
©50% oop.w. o8.gr. I place 
rhe..numbers. according to the 
| Rule, and begin, ſaying 20 from 
8 I cannot , but borrow 1 penny 
wtight which. is 24 grains, and 
add them to 8, and. they are 32, 
wherefore I ſay. 20 from 22 reſt 
12; then 1 that I,,borrowed and 
11 is 12, from, oo I cannot, but 12 from 20 (borrows- 


l 0% f.w. & 
24—0g—00—08 
I7—- I0—IT1-—20 


O06 —O06—08-—12 


—P—— Op —_—_ 


ng an. Ounce which. 1s 20 penny weight) and there re- 


ain 8 ; then 1 that4 borrowed and 10 js 11, from 5 


*1] cannor, . bur 11 fram 17 and there reſt 5; then t that 


I borroned and 7 is 8, from 4 1 cannot, -bur 8 from 
14 and therereſt 6; then 1 that I borrowed and 1 is 2 


_ from -2-and there refts nothing ; (© that Lfind the Re- + 


-mainder or difference to be'6 /, 5/0. 8 p.,w. 1247, 
_. J+.It.many times happeneth thas you kave many 
. Sims or: Numbers to be Subſtrafted from one number ; as 
"ſuppoſe a Man ſhould lend his Friend a certain Sum of 
Money, and his Friend had paid him part of his Debt 
at ſeveral. rimes, . then. before you- can conveniently 
know . what is fy}! owing, you are to add the ſeveral 
Numbers or Sums of Payment, together , and Subftratt 
their. Szm-from the whole Debt, and the Remainder is 
Et - io ds Gar, as ſuppoſe A lendeth to 
.harh. repaid. htm 99 4. 16 5. I. es! 
"03. 4., ar one "wy ,. and Lent 
1631. 18s, "41. 4., at ano- . — 
ther time, and 241 bl. 155 -vrarſyg (63-Eaatant 
o"_ «Tre 6M ws ay" payments * —1;—08 

hO mer. ee = 3 
der revs pald inall 43 5—11. 03 
what tore i$ due Remains | 79—02—09 


1 firſt 


5412-10 


| : 
1 4 


Ga Re. > Sub [1 Hon of "om Chap. y- 


aadrontut Ao... H@4- + 


Chap. oe” 


— 


whole Numbers. JF 
I firſt fer down the Sum which A lent, and draw a 
line underneath ir, then under thar line -ſer che ſeveral 
Suns of payment as you ſee in the margent 3 and ha- 
ving brought the ſeverat Sums of payment into one 
Total by the fifth Rule of the fourth Chapter foregoing, . 
I find cheir Sum amounrteth to 485 /. 11s 34. which \ 
I ſfubſtraR from the San firſt lent by A, by the fixth- 
Rule of this Chapter. and I find the Remainder to be: 
79 |, 629. 07 d. And ſo much 1s ſhll due ro A. 

When the Learner hatch good: knowledge of whas: 
hath beer already delivered in this and the forego= + 
ing Chapter, he will with eaſe underſtand the manner- 
of working the following Examples, 


Subftraftion of - whols- Money: . 


hb &' -: & Eb I&\ '- -< We 
Borrowed 374—10=-03 [40010 —— 1 1-—2z: 
Paid T9 —=1I5—11 g—03——I—z- 
—— | — ————— 
Remains 304—14—04| 691 06—11—3; 
[ f, d. l. LY 4. FI. 
Borrowed 1000—00—00 | 711 —0Z ——00——0 
Paia I 9-—00—06 | 1] w— 1 3—O0=—— 
Rim. ave g80—19—06 699—09—17 3% 
Borrowed 3 JOO a OO-m—_ OO — 


I JO—— [O-———0O.— 
Paid at ſeveral JST ——> 13 awe. JOn— 
payments $003 0493: F , 
T3" 2 OO ee RIES <1 
\ _— — . F-.6.%9, 
Paid in all - I £9 g-— [ 2-02 Abe 2 
: — ——— Y FL bs 


C5 


A 1 
Subftr < 
= 4 
Py P 
» a3 


- 


 Subſtrattien of Chap, 5: C 


Fubftraftion of Troy Weight. 


L. 0% pw. 2& 
Bautht 19400 —13=—00 
; Sod 18—04—16—1g Fe 4 


"8  _ 9. 
Bought TO ——lOo—— [z— O00 


——————— ————— 


60 —— CO ——— OO——00 
"Sold at \ 35 — 2? 18——00 
ſeveral = 21nd Bl ns eades 
48 ——04—— 00—— 00 
an 1——If—2z 
2 3-—00 -— 00 <— OO 


Sold in all 245—10——07-—07 


— 


-0$——17 


Rtm. unſold 225— 00 


Sybiiraftion of Apothtcaries Weights. 


l,, 0% ar, ſer. ger.\l. 0% dr. ſtr. gv. 
Bought 12—04—z3—0—00 | 20—-00—I—0—07 
Sold g—0,—-I—I—l;| lo—-00-—-I-2-12 


am — OE ——_—_——_—_—_ CE PN 


Remains 29 oudoaiain Wh, g-=11—J—0—15 


> OI > ———— 


Ll 


Subflrafiion of Avtrdupois Weight, 


C. qrs. Ll. , Tin C. qs. 1, &% @: 
Bought 25—0—15] $g—0J—I—lo—1l0--0g 
Sold 16—2—20[- 3—19—1—16 -0g—13 


—— 


— 


Ri, 18—2—201  I--09—3=—22—00—08 


% 


Subfiraftion of Liquid Meaſure. 


Tus hhd.- gal. | Tin bbd 'gall, | pt&6 
Bought 40 I --— 30 COm—  -— 42-4 
p Sold 16 F=——40| 1, —3-—46——6 
— > ——_— — 
Remains 235 —3=—;3}| 44——3 — $$=—6 


Chap- 5. 


— 


Subſir aftion of Dry Meaſure. 
Chal.. ' qr bulb. pets.” 


© ans Hanes. heman: 2 Q) 
IE 


Chal. qvs. buſh, pee. 
Bought 100 —0==00—0 
Sold $4— I—C4—3 


= CM—————wooeweeienes wed an —_—_— 4 - 


———— _=_— 


Rimatns 49—2--03..1 | 26: — —— —z > 


Subitration of Long Meaſure. 


yards 4's.  nails| yards q's. nails - 
Bokght 160-—1——0 | 344———0 x - 
Sold © 6k I n—_ 2} 19 nn =}; 


CO —  —_——___ ————————— 


Remains gg ——=3——2 166 mc 2———z 


th. —. 


 AuFounm—m—m——_—s I ——_—— Oe _ —, . 


Subftr aftion of Land: Meaſure: 


Acres Rood Per. | Acres Rood © Pare  _ 
Bought 149-—— 2——13| 600 © -—— OS. 
Sold JO mngo— 2 g——o 16 


Remains 69—2—31 | $49——9—— 2g. 


The Proof of Subſtraftion. 
$. When your Szbfrafion is ended, if you defite 
ay | ra 


- 


| ' Subſtraftion of Chap: '$, 
to prove your work, whether ir be true or no, then 
add the remamder to che minor Number, and if the 
Ageregate of theſe two be equal ro the major Number, 
thewss; your Operation true, ocherwiſe falſe; thus ler 
us pove- the firſt Example of the fifth Rule of this 
Chapter, where after Subſtraftion is ended, 
the--Nwnbers ftand . as in the Margentz 437603 
the *Remainder or. difference teing 153827 
23 3676--- Now to prove the work, I add 
the ſaid Remainder 283576 to the minor 293675 
number 1538295 by;the fourth Rule of 

the foregoing Chapter, and I find the 437593 
Sunn or Aggregate to. be 437503 equal 1153927 
to :the. major--Number, or Number from 6 "= 
whenee-the- leffer is Snbſtrafted; behold Tags 
the- work inthe Margent. 437593 


-Fhe-Proof of another Example may be of the firſt 
Example of the fixth Rule of this Chapter, where it is 
required to Svbiiradt 57 1. 16 $.:. 034 2 47s. trom' 
3754. 135. 07 4. I 9's. and by the Rule I find the 
Remainder ro'be 317: 7s 024d. 

34's -now-toprove it, I add the {, 5s. 4 9% 
laid. Remainder-gi7l. 175. 034 364m43—07v-1 
©3-475.-to- the-minor 2umber 57 l _ gpm l6m—03—2 


16 & ©4-4--02 qrs. and their Sum a > m— 
15-99-ve-+3-5--07.4., 1.97. equal... 317-—17--03—3 
tothe major number, which proves _— 

the work to be-tiue,”, tat if 1t had''; 27g4-13—07—1 
happened to have beeneirther more - __ 


or leſthan the faid major. nwnber, 
then-the oper ation had-becy falſe. 

& : Fhe-general--effet of! Sublraftion is to find the 
differences-or- excels-between two aumbers, and. the reſt 
whey a paymgt 45-maede in part of a greater Sum;; 
the-dae-of Books printed, the age of-any thing by 
knowag#rhe preſent year, and the year wherein they 


were made, creatad: or butt, and{{ach like. 


The Queſtions appropr ated to this Rule are ſuch as 
1G \ + 3. M7 ”} \ , = 
Nueſ. 1. 


Ch wy s. whole- Numbers. 


of 125 footlo 


us ler To reſolve this: Queſtion I firſt fer down 
f this the major or greater; number 125, and. under+ r2g - 
it the minor or lefler , number 65, ' as is di- 66 
O3 reted in rhe third Rule of this Chafter, —— 
27 and accarding tothe toarch Rule of rhe tame $9 
_ I ſubſtraft the minor from the major, and the —— 
76 Remainder , Exceſs or Difference ;1 find 
n to he 593 ſee the Work in the Margent. 
, : 3 
| Queſt, 2. A Gentleman oweth .a Lo 355. 
p- whereof he hath paid 278 {. what moreWorh he owe ? 
nh To give an Anſwer to this Qxe/jon, I firkt ſer 
:: down the major number 265 {. and under it 35g 
F.place 2758 the minor, and ſubſirafF the one . 278 
rſt from che other, and thereby Ediſcover the —— 
Is Exceſs, Difference or Remainder to-be 879, 87 
Om * and- {0 much is-ſtill due to rhe Creditor. As. — 
he per. Margent.. | 
Yf Quifl, 3. An'bbligation was wricten , a book prin» 
I ted, a-Child born, a- Church built, or- any 
other thing.made in the. year of our Lord 16897 
L$712, and-ugw-we Account the year of our 1572. 


of che ſaid things, that is, how many years 
are paſſed fince the ſaid- things were - made ; 


Lay it you ſabſiratZ- the lefler number 1572, 
from;che greabhu 


2 
: 


Dueſl. 1, What difference is there berween one: thing 


and another of 65 foot long? 


DPvueltion 1s-to know the age ———— 


TLY 


684,the Remainder will be 115, and 


ſo many. years.are*paſt ſince the making ,of the (aid. 


things as- by the Work inthe 


F: 
Oueſt. 4 There: are chree Towns lie 19 a-.fireight, 


hae, viz London, Hantington , and Tor 


& now the Di- 


ſtance berweerr the fartheſt of theſe Townh; 2uiz: London 
and Tork is 154 miles, and from London” ro Huntington > 

| 7 1 demand how fac it is from Ayington to | 
ores 


"3 ” Aulnipbcarionw'n ap.-6. * 
© -  * Toreſolve this Queſlion, ſubſtra 45 the di- 
Nance berween London ani agtor, from x51 
154.the Diſtance berween Loxdon and York, 49 
Remainder is 102, for the true Di- ——— 
geen Hitingtonand York. Sce the 102 


ent. HEY gent” 


OOO TTY ——_——_—__—  —_——_—_—_—_ p——_— 


CHAP. VI. 
iplication of whole Numbers. 


| ation is performed by rwo Wumbers of 
like kind, for the Produttion of a third, which 
ſhall have ſuck reaſon to rhe one; as the other hath 
* to Unit, apd in Effet is a moſt brief and artificial 
| compound Addition of many ' equal numbers of like 
+. kind-into one Sum. Or M-ltiplication is that by whick 
we Faltiply ewo or more numbers, the one into the other, 
” to theend that their Produt may come forth , or be 
difcovered. | 
' "Or, Multiplication, is the increafing of any one' nun 
+ -ber by anorher; ſo ofren as there are Unirs in t 
number, by which the other 1s increaſed , or by 
' wo zanbers giyen to find a third, which ſhall 
#, one of the Nombers as many times as there are 
- 4n the orher,” - 
2+ Maltiplicetion hath three , firſt the 
"and, of number ro be mutiplyed, Second! 
plier, of aumber given, by which the 
- :be wultiplyed, and Thirdly, the prod 
- duced by the other ryyo, the one being mulcip! | 
ed by the ocher, as ih} were given ro. be mul ' 8 
tiplyed by 4, I fay 4 rimes 9 is 32, here J'ts 4 
- the WUnttiplicand, and 4 is the Multipher, and 32 — 
+ 3 the produR, 38t 210} "418 + 


” 3. Multiplication is either ſingle by one figure orcom- © 
+ pound thatconliſts of many.- F- 51- 


Y G " 
4 WT 


s - 


duct char can ariſe by ſingle, rea 's-81z be 
the ſquare of 9; and A es 

ro conſiſt of many figures, le the pare or 

Multiplier conſiſts of more places than one 3'4 if I 

_ were to mulriply 436 by 6, It is called Compound, be= + 
| cauſe rhe Multiplicand 436 1s of more places than one, 
(vit,) 3 places, 
4. The Learner ought to have all the yarieties\-bf 
ſingle Multiplication by heart betore he can well pro- © 
ceed any further in this Art, it being of moſt Excel> 
nr Uſe, and none of the following- Rules, in dritbwe- 
tzcþ bur whar have their principal-d there- : 
upon, which may be learnt by the following Tablc- 


Multiplication Table. 


4 7.83 _ 
8] ro] 12] 14} £6} 18 


—  _ —— j — | — 


12] 15) 18} 24] 2429] ..- 


= — FT — + 


.28 32 


| The EM; of the precedene Tak 
uppermoſt line or Column you have © 
digits from 1 to g., and likewiſe;heg 
g-dowawards in the fide > 

3 fo tha ” Fw wack know 


TIE” - 


4 Millipheationof Chaps. 


any rwo ſingle numbers multiplyed by one another, 
look for one of them (which you pleaſe) iy che up- 
- permoſt Column, and for che orher in che fide Column, 
| and running your-eye from each figure along: che re- 
| ſpeRive- Columns , in the common Angle (or place } 
where-theſe rwo Columns meer, there 15 the produt 
Fequired, As for Example, } would know how much 
s 8 cimes''7, firſt I look for'8 -in the uppermoſt 
Column, and 5 in the fide Column. then do I caſt 
my eye from 8 along the Column downwards from 
the lame, 'and” likewiſe from '7 in the fide Column, I 
caſt: my eye from rhence rowards the right hand, 
and find it re meer with the firſt Colamn at $6, ſo thar- 
7 conclude $6 ro be the Produ& required , it would 
have - been! che ſame if -you had locked for 5 in the 
{ top, and 8 on the fide, rhe like 15s to be underſtood- 
, of any other ſuch numb. The Learner being perfect 
herein, ir will be neceflary to proceed. 

5. in Compound Multiplication, 1t the Multiplicand 
conſiſts - of many places, and the Mwltiplier of bur , 
one- Figure; firſt (er down the _ , and 
under. ic place the Multiplier in the place of Units 
and draw a line-underneath them, then begin 
* and multiply the - Multiplicy into every particular 
Figure of the Muitiplicand, beginning at the place of 
Unirs, and fo proceed rowards the lefr hand”, fetting 
each particular proadu&. under the- line, in order as 

you proceed, bur if any of the produtts exceed-3o or 
any number of Tens, ſer down-the Exceſs, atid for 
every 10 carry a Unit to be added to the next ProduR, 
always remembring to ſer down. the Total produft of 
rhe laſt Figure; which work being finifhed, rhe Sum 
or Number placed under-the line” fhall-be the true 
F and Total pradii@®required, As for Example , I 
© would multiply 478 bys, firſt I ſer down 
478, and underneath-it - 6'in: the'place of 458 
ULnirs, and draw- a line underneath rhem - 6 
+ as in the Margent,- then 1 begin, ſaying-6 - 7 —— 


#- times 8 1s. s which is 8 above 4 Tens, 28658 
| thercoreMe don 8. (the-exceſs) and 
\ bears in | x the four Tens, then I procced, ſay- 


pr, _ a 


LO, a wo ic 


"a. s % 5 You | 


Chap. 6. 


"whole Number, At + 
ing 6 times 7 is 42 and' 4. that L.carried is 46, I then * 
ſer down 6 and carry. 4, and go on ſaying 6 rimes 4 is 
24, and 4 that I carried is 28, and becauſe ir is: the: 
laſt Figure, I ſer it all down, and-ſo the work 1s fint- 
ſhed, and the produ@ is - found to: be 2868 as was 
required. | 

6, When in Compound Maltiplication the Multiplier + 
confiſterh of divers places , then begin wich the” Fi+ 
gure -in the place of Unirs in che Multiplier , and 
mulriply ir into all che Figares _ in che Multipiicand, 
placing the produdt below the line as was; direfted in 
the laſt Example; then begin with the Figure of. the 
ſecond place of the Mulriplier , (wiz), «he» place of 

Tens, and Multiply it likewiſe into the whole Multh 
plicand {as you did the firſt Figure) placing its produRt 
under the, produt of the firſt Figure, do in the'ſame 
manner by the third, fourth, and fifth, , &c, uncil- you 
have multiplied all rhe Figures of che Multiplyer, partie 
cularly inco the whole Mulriplicand, till placing- the 
Produ& of each particular Figure under = Product 
- irs precedent Figure ; hereia obſerving the. #0 

autrion, ' 


| | £4 
Ta the placing of the Produdt of each par» 
A Canutios ticular Figure of. the; Mulciplier, you are 
not to follow the 24, Rule of the. 4th 
Chapter viz, not to place Units ynder Units, and Tens 
under Tens, &c. bur to put the . Figure or. Cypher -in 
the place of Unirs of + the ſecond line” under the: ſecond 
figure ..or place of Tens in the line;above Kt, and the - 
Figure.or Cypher in. che | place of..Unirs of the third 
line under che place of Tens in the ſecond” line, &c. 
Obſerving this order cill you have finiſhed. the 'work-, 
vi, ſtill-placing rhe firſt F1gnre of every line-or praduR 
under the ſecond Figure or place of Tens. in that whi 
was above.it,. and having ſo done, draw a line upider | 
all cheſe Fo ticular produdts, and add them gogether 
ſo ſhall, the, ,.Sum. of all cheſe ProduQts. be- the Tor 
Product required. | 4a 
As'if ir were required. co Multiply 944 by 27,  1.ſer 
them down the one under the other with a line drawn 


. 
| = - 
V - 
"— 


Woes an 2-3, a” 3: bt 
Multiplication of Chap: 6. 
any rwo ſingle numbers multiplyed by one another 
} look for one of them dei" you tek it che up- 
- permoſt Column, and for che other in the fide Column, 

© and running your-eye from each figure along: the re- 
| : ſpeRive- Columns, in the common Angle (or place} 
where-theſc rwo Columns meer, there 15 the produt 
Fequired, As for Example, } would know how much 

s 8 cimes'7, firſt I look for'8 -in the uppermoſt 
Column, and 5 in the fide Column, then do I caſt 
my eye from 8 along the Column downwards from 
the ſame, and” likewiſe from '7 in the fide Column, I 
caſt: my" eye from thence towards the right hand, 
and find it ro meer with the firſt Column ar gs, ſo thar- 
F conclude $6 to be the Produ& required , it would 
have - beer! the ſame if -you had looked for 7 in the 
top, and 8 on the fide, rhe like 1s to be underſtood, 
+. of any other ſuch numbyys. The Learner being perfect 
here:n, ir will be neceflary to proceed. 

g- in Compound Multiplication, it the Multiplicand 
conſiſts -of many places, and the Mwitiplier of but 
one: Figure; firſt (er down the _ , and 
under. it- place rhe Multiplier in the place of Unirs 
and draw a line -underneath them, then begin 
and multiply the - Multiplicy into every particular 
Figure of che Mutip/icand, beginning at the place of 
Unirs, and fo proceed rowards the left hand}, fetting 
each particular pradue. under the- line, :in order as 
; you proceed, bur if any of the produtts exceed-3o or 
any number of Tens, ſer down the Exceſs, anid/ for 
every 10 carry a Unir to be added to the next ProduR, 
always remembring to ſer down. the Total produt of 
che laſt Figure; which work being finifhed, rhe Sum 
or Number placed under-the line” ſhall” be the true 
and Total. predi@required, As for Example , I 
would mulriply 478 bys,. firſt I fer down 

478, and underneath-it - 6/41 the place of - 4758 
Lnirs, and draw. a line underneath them -. 6 
- as ir» che Margent; then 1 begin, ſaying -6 w——_— 


- times 8 is:48, which is 8. above 4 Tens, © 2858 
Z terre om /8. (the-excebs) and + | 
bear 4 in xx the four Tens, then I procced, (ay- 


' Ap, P 


Chap. 6. * whole Nambers,  32ts 
ing 6 times 7 is 42 and q that Lcarried is 146, I then * 
ſer down 6 and carry. 4, and go on ſaying -6 rimes 4 1s 
24, and 4 that I carried 1s 28, and becauſe it is- the 
laſt Figure, I ſer it all down, and-ſo the work 1s fint- 
ſhed, and the produ& is- found to: be 2858 as was 
required. | 
6, When in Compound Multiplication. the Multiplier + 
confiſterh of divers places , then begin wich the-Ft+ 
gure -in che place of Unirs in che Multiplier, and 
multiply it inco all che Figares in the Multiplicand, 
placing the produdt below the line as was: direfted in 
the laſt Example; then begin-with the wh of, the 
ſecond place of the Mulriplier , (ix. ). che- place of 
Tens, and amy ly ew in the-whole w_ 
icand (as you did the Figure) placing ts 
=—_ the produdt of the firſt Figure, do in p_ 
manner by the third; fourch, and fifth, ,&c, until: you 
have multiplied all che Figures of the Mulciplyer. partly 
cularly into. the whole Mulriplicand, flill-placing- che 
Produ& of each particular Figure under he Product 
of irs precedent Figure ; herein obſerving the. $0 
Caution, - ; ” on 
Ia the placing of the Produtt of each par» 
A Caution ticular Figure of. the; Multiplier, you are 
| not to follow the 24, Rule of the. 4th 
Chapter viz, not co place Units ynder Units, and Tens 
under Tens, &«c. bur to put che . Figure or. Cypher-in 
the place of Units of . the ſecond line” under the ſecond 


figure ..or place of Tens in. the line-above Kt ,, and the -/ 


Figure.or Cypher in. che | place of Unirs of the third 
line under the place of Tens in the ſecond line, &c. 
Obſerving this order cijl you have fimſhed. the 'work-, _ 
viz«ſtill-placing rhe firſt Fignre of every line-or ptgduR 
under the ſecond Figure or place of Tens.1n that whi 
was above-it,.and haying ſo done, draw a line ufider 
all cheſe particular produdts, and add them gogether 
ſo ſhall, the.,Sum. of all cheſe ProduRs. be- the T 
Product required. | | 
As'if ir were required. ro Multiply 944 by 27, . 1-ſer 
them down the one under the other with a line drawn 


undef» -» 


underneath them ; then I begin , ſaying 7 764 
tmes 4 is 28, then I ſet down 8, and carry 2, 27 
then ſay 7 ames6 is 42 and 2 that T carried ——— 
5 44s thatis 4 and go4; then - times 5 is *'$348 
49,and 4 thar I earry'is 3, which 1 ſet down 1528 
-. becauſe I have not another figure to. 26648 
* -mulrnply ; thus have I done. with the 7, = 

then [ begin withthe 2, ſaying 2 times 4 is 8, - 
which I fet "down under- (4) the ſecond figute'or 
place of Tens in the Tine above ir , as you may Tee 
m che 'Margent; Then T proceed, ſaying 2 
rimes 6 is 12 , that is 2 and carry” one , then 
2 times 7is14, and r that T carry is 15, which Fer 
down becayſfe *tis the produ@ of the laſt Figure; fo 
thar che produ@ of 564 by 9 is 5348, and by 2491 $28 
whicty being placed the one under the orher as before 
- IsdireQed, and #s you fee in the Margent, and a hne 
; drawn under: them , and! they added rogether reſpe- 
| Rively, make 20682 the true Produtt required; bemg 

equat ro'25 rimes 964.  : SE TIE 

- Another Example may be this z Let it-be required 
& to multiply $486 by 45s, I diſpoſe of rhe 

. Mulciplicand. and Mulrtiplict, according to 5485 
Rule, 'and begin mulciplying che firſt Fi- 455 
gure of the Mulriplicr, which is five ifn-  ——— 
ro the whole mulciplicand, and the. Product 27430 
s 294303” then I proceed and mulriply the 32916 
ſecond Figure {6) of rhe Mulriplier 1nro:rhe 21944 
Multipſtcand, and -find the u&-to a>, 
mount to0:32916 which is ſubſcribed under. 2550990 
| the other produ@reſpeRively, chen. do I. 
$.--Maliply the third and laſt figure (4) of the” 
| Multiplicr inro che Mulciplicand , and the Produtt is 
+ - 21944; which 4s like:xiſe placed under the ſecond 

Tine reſpefively; rhen't draw 2 line under the faid 
* >Produts {betfig; placed the one under the: other ac- 
cording to Rinſe) and add- them rogerher, and the Sum 
1s 2550990 the. true Produa ſought being equal 'to 
5485 tunes 46g, or 464 rimes 5486; 


— 


More 


© 1 D. £ F y Y Ww 2 & 5 4 


produdt of 32000 by 4300, 


- . _—W 
More Examples in this Rule are theſe following, ” 


430865 64007 58 
4739 37495. ; 
\ <—_—— = 2 | 
'. 387798g 39 404 548 F 
1252595 $7608822 ok 
3016055 4. 25503032 | 
1723460 44805306 
19202274 
2041869235 Ia a 
| 240002321968 
Compendiums in Multiplication. 
 Alchough rhe former Rules are ſufficient for all 
es in Mulriplicatiog, yer _ .. 
becauſe in the Workof Mul- [ 


tiplicarion many times. great 
r maybe ſaved, I ſhall 
acqualne the Learner, with | 
ſome Compendiums 1n order: Gare,  Clarts.. Mas & 4+3-*+, + 
therero, - If the Mulripli- A Y | : 
cand or Mulriplier, or bach. of them &nd with Cys © 
phers, then-in your multiplying you may. negle& the 
Cyphers, and mulriply only the {ignificanc Figures , * 
and to the. Produd. of thoſe fignificant Figures, -add i - 
many Cyphers as the Numbers given ro-be multiplied * 
did end with; that -is, annex them on... . 
che Right hand of- rhe faid vrodutiads: I; 32000 
ſhall rhat.give you the true produ& ae.” F, 4390 
quired. As if F were-co multiply Z > 25) enum 
by 4300, I ſet them down: in order © + 96 
be mulciplyed as you fee in the Margent,,-....,t28. 
bur negieRiog the Cyphers in both Num», rmoomenm, 


>>, 


4 + 


bers I only mulciply 32 by 43, and 4h&.,i23600006 
Produd& I find to. be 1376, ro which, L.-.4 -- 7, 
annex the 5 Cyphers that arc in the Mulnplicand and. 
Multiplier, and chen je makes 137600000 4or” the trac. © 


8. if 


— 47 


"of 


5 


. after 
'* tiplyer the Figure you mukigly 


+ wich Cyphers, { 
+ | annex Donn? C 


} | duct required 5 as if yt 


= - 


£# 3, *, © "I. 
ARTE 8DITC 2; 


: 4 - 
- 


placed be- 


Si ingermedio multiplicantis loco 
c 


8. If in the Multiplier Cyphers are 
_ pn ray Agar, 1 

multiply only by the fignift- 

canr Fares negletiing the Allted Cap: 6. de Arp tur: 
Cyphers, bur here ſpecial no- 

rice-is to be taken of the rrue placing of the firſt Figure 
negle&t of ſuch Cypher or Cyphers, and 
therefore you muſt obſerve in what place of rhe mul- 
by ſtandecrh , arid fer 
under the ſame place 


the firſt Figure of that Produ 


>  otthe produtt of rhe firſt figure of your Multiplier ; 
- As for Example,let it be required to mulriply 371 568 


by 40007, firſt Tmulriply the Mulct- 
pli 


cand by 7 , and, the Produtt is 371568 
2600976, rhen” negleRing the - Cy- 40207 
ers I mulriply by 4, and that Pre- ——— 
uQ is 1486272, now I confider that 2600976 
14 1s the Gkh Figure in the Mulriplier, 1485272 
'% fore | place -rwo (che Fi- ———— 
4 gure of the produR by fourYutder 14865320976 
: the fifth of che firſt Predu@t by » 


# 5, and the reſt in order, and having added them ro- 
+. | ay on Toral Produer is found*ro be 14865320976, 
” other Examples in this Rule are theſe following,” 
327 586 9864371 
6030 2060 4 
682758 31457484 
1965516 47185226 
, AT" INE: 15728742 
I 80 en 
9753435 woargy 3-9-3 


' 


9. If you are to. multiply ' any Number: by an Unit 
i.) by 10, 1005 1080, &c. then 

ers before the 'Multiplicand, and 
that N»mwber when the Cyphers are annexed'is che Pro- 
would multiply 428 by 100, 


, | annex two Cyphers ro 428-auidit is 42800; If « were 


required 


— . 


ons. 


3, , Bo 'S x4 EY 
\ _ þ % . 4 : - -— es. 
C6 J *3 1 (-* Tum F FT: $ 
ſr 


uired to mulriply 102 by 10000, annex 4 Cyphers © 
ang it gives 1020000 for the Product required, 4 


v of Multiplication. ; 4 

re ,- Nulciplication is proved by Diviſion , and © 

d ih crah all other, ways are talſe 5 and. therefore it 

[- wi ; pron convenient in Ad 

IX the lace, to Dj- Xo" et quod. alien mn 

Ee viſtzon, id by | he pr gares fall funt, & n Dallo ingots 3 

= Mulriplication. .. There. is. a ; mp 

8 Way (ar this day generally uſed- in —_ to 4 
Multiplication, which. is this, firſt add all. the Figures - 

3 ne Mulciplicand togerher, as if chey - were ample 7? 

7 Numpers caſting away the Nines as often as it comes | 

. to ach, and noting the Remainder ar laſt, which © 

; in this caſe cannot be ſo much as 9g ; . Caſt- Iſkewiſe the Þ 


Nines out of the Multiplier as you did out of the Multi- [ 

licand, and note that Remainder ; rhen mulciply_ the 
qu Pm the one by che other, aud caſt the Nines - 
out of that Produ@, obſerving- the Remainder ; and 
laſily, Caſt che Nines ont of the Total Prodet, and if - © 
this Remainder be equal to the Remainder laſt forind, 
then they conclude the Work to be ri-htly perfor- 2 
med z but there may be given a thouſand (nay -infimire) 
falſe Produds in, a, Mulgiplication , which after this 
manner may be Bred ro be true and therefare-this . : 
way of proving doth not deſerve any Exattiple 3 but -- 
we ſhall defer the Proof of this Rule vill we come to - 
ove Diviſion; and rhen we ſhall prove.chem both” 
rogether. | | 0-0 2 3 
11. The general effcer of Mulciplicatiourts contained 
in the definition of the ſame, which is to find our'a 
34. Number, ſo ofren containing one of the rwe given 

Numbers as the other containerh Unir C0] 5 


bad o X 


*- 
o 
"a 


£Y Maltiplitation "'6, 
TW third Effect is by the tas: price”, as 
ying, ſelling, expence , wages, exchange”, - fimple 
Fob | gain or loſs. of any. one &hiag, ws n -Money, 
Merchandize, &-c. ro Imd ice, Ex- 
& we ng, {elling , exc of any 
of ching of tike Name, Narure' merch of 

fourch Effect is (not much unlike the othier) 

hows the "xray Value, or Price-of ope part of any 
*. thing Denominated, ro find out the Content , Value 
.. Of price of the whole thing, all the parts into. which 
Ee whole is divided, multiplying the price of one of 


* The fitth effect js, ro aid, to compound, and cvmde 
\ arher Rules, as chietly the Rule of Irtion, called 
the Golden Rule, or Rite of Three ; alſo by ic, things 
[of one. Denomination are reduced to another. 
If you multiply any Nomber of Integersor the price 
--6trhe Inreger, the Produg will diſcover the price of 
Quantity, or Number of Incegers given. 
* Tn a ReQangular Solid, if you multiply the breadch 
- of the by. the. depth , and that Product by the 
- length, is aft Product will diſcover the Solidity or 
- Gdtenr of the. ſame Solid. 


Some Queſtzons proper to this Rule yy be theſe ſollowing. 


| : ef. t. Whax, is the Ore A: a ſquare piece of 
; jt whoſe lengrh' is 28 perches F and breadth 13 
C 

+ perches,, for mulriplying 28 the 

ITO 13 the th, the Productis ſo much. -. * 

. Queſt. 2, There is a ſquare bartle whoſ; Flouk i is 

7 Med, and the Files x5 deep, whar num 

Irthat Batrel cotjraih?, Facit a for La 
747 by 19, Nt! 

au. 3. If 


o 


a 


S v "Þ þ F, d . _ 4 | | 5 i oe 6 = | | 
of Money. of Merchandize coſt? Fa:it 32 ſhillings, 
wh equates 164, 3 5, ; F L 


4. it a Soldier -or Servant ger or ſpend 145. 
> —_ what js#he Wages or Charges of 49) Sol- 
ns diers.or Servancs for the ſame time ? Mukriply 49 by 
4 14, the Product is £86 5.0r 344/06 5: for the Antwey, -* 
Queſt, 6. It 10 a day there are 24 hovurs., how many | 
r) hoursare there-in a year, accounting 355 days to coti=- © 
_ ſtirure the year ? Farit 8760: hours, tro which if yow 
UC add rhe 6 honrs over-and a 36g days as there 151 | 
h a year, then ir will be 8756 hats, -now if you multiply. | 
of this 89766, by 6o, the Num Minutes in an houry - 4 
it will prodace' $2960 for the: Namber of minieesin * 
77 a year. | Fe 
d : 
RN " os ” os; 
nes 
f CHAP: vi 
, Of: Downfion | of whole Nunibers. * © 
1 \IVISION is the Separation or Partitlg of aby* - 


Number, or my given, inco ay Patrs' 
ned; or to find deldmparye 4. Number i contuined 
19 anorher ; Or from avy two' Numbers giver io find 
a-chird rhar ſhall conſiſt 'of to many Units, «s os : 
of thoſe tw2 . giyen Numbers'is -comprehended 3 
tained in the other. 511 122i WIT OTE 
- 2. Diviſzon hath three Partsor NumbeisRe I 
v1z. Firſt the Dividend ;- Secondly the Diviſor, Thirty - 
the Quatight; The Dividend is the Number giver 
be. Parred or Divided: - The Diyifor' i che Number -- 

wen,” by which the Dividend is divided. Or it whe: ©: 


6 
T F 4 
” = : Ty - 
47 , 7% «<7 H 
, -. o . 
CSI " 
a _ 
- —- : " = 
+ » 
el £Q 4 mY 
þ \ "4 4 "7 -- 


produced by the Diviſion of ahs- 
the one by the other. 'tK 
* rcehaceen, þ iven'to be | 
eget parts  Quocient will be 4; 
»1Ffour times, where 22 is the 
- - Diviſor, and 4 is the Quotiene, 


= 


"47 v2 
#15 '\ TIAD. 


+ g« In Diviſion ſer down your Dividend, antdiaw 
a crooked line at each <nd of jt, and betore- the line ar 
che jeft.hand, place rhe Diviſor, and behind Ron: On Di 
the right ha place rhe Figures of 'the 
COINS OE Margent, where it is'"' 0) 12 (4 
required todivide-12 by 4; Firft'I ſet ©; | oe 
down: 1:2 the Dividend, and on each” fide of it do 1 
draw a crooked line, and before that on the left hand f 
dol place 3 the Diviſor ; ; then do1 ſeek hew ofren 2 is Fr 
od any in 12, and becauſe I find it 4 times, I pur . 
4 behind che - crooked /lige on the right hand of his -_ 
Dividend, -denoring the Quotient, 

1/43 But if when the Diviſor is a fingle Figure, the 
Dividend conſiſterh of rwo or more places, rhen 
ving.placed them for the Work as is before direQed ed) fo 
pur A -vhoyn under the firſt Figure on theTeft hand” of 2 
theBvidend, provided ir be bigger than (or equal 6 
to) the Diviſor, but<if it” be lefler than the Diviſor, el 
Ih ph oint under the ſecond Figure, from the lefr d 
hoc hd of :the 'Dividend, .which Figures as far ' as the 

yt goeth from che left hand are to be reckoned by 

chem, as'if, they. had no dependance vpon the 
r--part of the Dividend, and for diſtinRion ſake 
_— called the Dividual , chen ask how often the 
pr 15 contained in the Dividual, placing che - hl 
1 the Quotient ;, then multiply < e Diviſor by the 
> that you placed ;in the Quortiggt, and ſer-the- 
| da thereof under the Dividual; then; draw''a; 

ze under that ProduR, ang ſubſtra the ſaid Produt 
the Dividua), placing the- remainder under the: 
id line, then put a point under the next Figure 1n 

Dividend, on the right hand of that which you pur 
e. poinu before, and draw it down, placing it on-:the 
hand .of the Remainder, ;which' you found-by 
OR ation! which Remainder with the ſajd Figure an« - 
nexed before it, ſhall be- a new Dividual 3 then deck; 
agatn _ —_ the Diviſor 18 , CON ERED _ 
Dividual z and pur er 18t on the 
right hand. of the Fi pr ou pur there 
#. chen multiply the Diviſor "by che laſt Figure: chat 


be l $24: 4d 14 


py. 


'F 


ww wy Le _— 


” "Rh 


C v3 : ” ; Y 

purin the and ful c de te, Produc under” | 

the Dividual, and make Su ro the, Re» 

mainder dray the next "from the grand 

Bi Dividend, ( firſt pur 2 pozux under ir) and pur 

kn php yogi {onde dro gen, 

4 I vidual as before, &c, and proceed thus till the Work 

J is finiſhed. 

q Obſerving this general Rule in all kinds of Divifion , 

: firſt ro ſcek how often the diviſor is contained in the 

. dividual; then (having put the anſwer in the Quo-" 

. tient) mulciply the Diviſor thereby, and ſubſtra& the 
Produ@ from the dividual. An Example or two will 

make the Rule plain, Let ir be Kequ to divide 

2184 by 6. 1 e of the Numbers given as is be- 

) fore —_ and i ap in (orcanſe ) 
gent, in order-to t ork ; then e 6)218 

- 6 the Diviſor'is more than 2 the firſt Fi- a if 
gure of the 'Dividend) I put a point un- 

> der 1 the ſecond — Sd, which makes '21 for the 

, -Dividual, then do I ask how ofren 6 the 

| Diviſor is contained in 21, and becauſe I 6)2 184(3 

. ' cannot have it more than times, I 

. put 3 in the Quorient, and thereby do I 18 

, multiply the Diviſor (5) and the produit  —— 

is 18, which I fer inF6rder under the di- 3- 

& | vidual, and ſubſtratt ir therefrom, and the 

15 Remainder (3) Iplace in order under the line, as 

j you ſee in the Margent, . 

| Then do I make a point under the _ 

nexc Figure of the dividend being 8, and 6)2134f86 

draw it down, placing it before the Re- | 

mainder 3, ſo have I 38 for a new divi- 

dual, then do I ſeek how often 6 1s- con- 

rained in 38, and becauſe I cannot have 

more than 6 times, I pur 6 in the Quo 

tient, and thereby ys (35) ip ed di- 

viſor 6, and the produQt (2 under 

the dividual (38) and ve it there- 

from, and the remainder 2 t under the line as 

Then 


T _ "op 


mY 


you ſce in the Margent, 


So 4 


gf de 


J© a ” Fe / . % h % "1 ” 

*  Thet1 do Tpiit a point under the next {ana"Taſt) bi-/ 

.gure ©£t the dividend (being 4)andd raw 

>... 1t dawn to the remainder 2, and putting 6 )2184(364 

jr en the right hand thereof, 1: ma- © 0 

keth. 24 for a new dividual; then 1 18 

ſeck how ofren 6 is contained in 24, —— 

and the Anſwer 1s 4, which I put inthe 38 
uotient.and mulriply che Diviſor (6) - 36 
ereby ; and the produt' (24) I put -— 

under the ' dividual (24) and ſubſtrat 24 

it therefrom, and the Remainder is ©, 24 

and thus the” Work is finiſhed, and I =——- 

find che Quortent to be 364, thax is, 6 ©0 

*s conrained 1n _ juſt 354 times, or 

2184 being divided into 6 equal parts, 364 is one I | 

of rhoſe parts. 
Again, If it were required to divide 2646 by 7 or if « 

- intro 5 equal parts, the Quotient would be found to be FF © 

$58,  byzche following Operation appeareth. : 


7)2646(378 
"rr | TY ie 


$0 if ir were required to divide 946 by 8, the gn 
nt will be found to be 118, and 2 Remaining atter 
viſton is ctided, The Work followeth. 


3)9q5(118 


8 


— 


14 
3 


- - —— 


65 
64 


(2) 


Many times the dividend cannot exaGtly be divided 
by the diviſor, but ſomething will remain , as ftr-the 
 6ne © laſt Example, where 946 was givento be divided by 9, 
the quotient was 118 and there remainerh 2 after*the 
7 or |} divition is ended ; Now what is-to be done._in this _ 
co be | <aſe with the Remainder, the Learner: ſhall be taught | 
when we come to treat of the Redueing (or ReduRion) 
of Fractions. 
And here note that if after your diviſion is ended , 
any thing do remain, ic muſt be lefer than your divis__ 
ſor, for otherwiſe your Work is not rightly. performed-,” 


Other Examples are ſuch as fours.” 


8 )73454(9183 9) 13758 (1528 


VT: TIFO3 | Wks © n 
» 5. Burifche Diviſor coafiſterh of mage places than 
one, then chuſe ſo many Figures from*rhe left fide of 
the. dividend for a dividual as there are figures in che 
div1for, and put a point under the fartheſt Figure of 

that Dividual to che right hand , and ſeek how ofren 

«he firſt Figure on. che left fide of the Diviſor , is 
contained mn the firſt Figure on the left fide of the 
dividul, and place che Anſwer in the Quotient, and 
thereby mulriply your Diviſor , placing your product 
under your dividual, and ſubſtract it rherefrom, pla- 
_ the Remainder below the line ; then pur a point 
under the next Figure in the Dividend , and draw it 
down to the ſaid Remainder, and annex it on the fright 
fide thereof, which makes a new dividual, and proceed 
as before, vill the work is finiſhed. 

And if it fo that after you have choſen your © 
firſt dividual (as is directed) you find it to be 

/ .fefler than the diyifor, then pura poine under a Figure 

enore neat tothe right hand, and ſeek how often the 
firſt Figure 6n the left fide of the diviſor, is contained 

| mihe two firſt Figures on the lefe fide of the dividual, * | 

i. - the anſwer in the quotient, by which multt- 

: bs diviſor, and place the uct thereof in or- 

' - dex under the dividual, and fubſtract it therefrom , 

and as before, ; 'P 

remembring, that (in' all che caſcs' of Divi- 

your Diviſor by 

the produce be 


2 Unic, and-thus Produce /be-lefſer® FF 
tins the FIOO. a a8: the moth CHU PIs 
rhen make Subſtraction, &c, 


$0 if yoa-would divide 9464 by 24, the _-_ 
n 


will be feund ro be 394, Hirſt o 
N4#nbirs, as before is  >oker i ye hind Rule : Now 
becauſe 


n Chap. * whole Numbers. T6 
df becauſe my Diviſor confiſterh of .rwo (3 
© Figures, I therefore pur a point under 249454 \$ 
the ſecond Figure from the left hand cobts 6 
- in my dividend , which here is 4, 72 
» wherefore I ſeek how often 2 the fir OR 
* Figure (on the left fide of the Diviſor) 22 
d is contained in 9 (the like firft m che 
a Dividual ) the anſwer is 4, which I put in the —_—_ 
" and thereby ——y all the diviſor and find 
= duct to be 965, which is greater thanthe dividual 94, 
" wherefore I cancel the Re the quorient, and inſtead 
« thereof 1 pur 3 (a unit lefſgr) and by ic mulriply the 
d m_ 24, and the product 3s 952, which I fubſtrace 
the Dividual, and. the Remainder is 22 , them 
ur ; 573 om i dom gk the Divi + 
- —— -r 2 Om and it 2] 
on e Remai 22, 
1e and ir makes 226 for a new dividual, ; hs 
ed now becauſe the dividual 226 conſiſt 
al, of a Figure more than the Dj 
= . es MA ld P21 
We ; npchrs rt ifeontained in Sm 
'» (th Ke es firſt of the vidual) I ſay nite - — 06 
; wherefore I pur .9 in the quo» 19 
Ve tient and thereby makiply che-Diviſor- | 
by 24, the product (216) I place under rhe 
. dividual 226, and. (a tiled ir ho, it ar. 
- LO» 
Ft Then Tgo on and make a 
vi- laſt Figure (4) in the Dividend, and draw it down to 
an ch iv ello a Figure mare OEM ihe 
ſer * dividual, which is alſo a Figure more 
ler” and therefore I ſeek how ofren two 
nd tens, 1 five rimes, bur acicipbing 66 my 
b uct is x20, which piping wy Thy 
therefore T make ic bag. and by ir mylt 
ere the diver dhe Fs hich iv 
en placed under,and ſubſtracted from the | Fe | 
ow maineth 8, and thus che whole work -of this Divifon 
ule} is ended, and I find that 454 being divided by Jags 
1 » þ 3. OS 


£- PC 


m— 


$4 Diviſion of Chap. 7. 
or 1n 24 equal parts, is found to be 394, as was ſaid 


before, and the Remainder is 8. as v 
Work following, Ne On 


24) 9454 (354 


(8) 


Another Example may be this, let there be.required 
- the quotient of 1183553 divided by 38s, firſt I di- 

{poſe of the Nymbers.1n order to their : 
»dividing, and becauſe 118 the three 4235)11825 

firſt Figures of” the dividend is lefler 885) ; $3 


than the divilor 23s, I therefore 1145 
n:ake a point under the fourth Fr- — 
yure', which is 3, and ſeck 28 


how often 3. (the firſt Figure of 
the diviſcr) 1s contained 1n 11? The Anſwer is 3, . 
which 1 put. in the Quotient, and thereby multiply rhe 
Diviſor 385, and the Product is 1155 which ſubſtracr 
from the Dividual. 1188 and there remains 28, Then 
(as before) I draw down the ES 

nexc Fizure, which is 6, and 385)11836g3(30 
place ' It before the Remainder 7; 


22 , ſo have I 286 for a new, II55' 
gividual, and becauſe ir hath no = ——— 
more Figures than the Dwilor: 1 285 


feek how ofren 2 (the: firft Figire hn rhe diviſor) is 
contained in 2 («þ& firft |F3gure of the dividual, and 
the Antwer is 6, for a greater number cannot be con- 
rained.in a leſſer, yherctore I pur © in the quotient, 
and there>Dy (ac % &F the 5th. er _ 16-y 

wugriply = ) y Ww1 y L do the product will w— 


Chap. 7. © who 


is the amez wherefore I draw 
the down the next Figure (5) from 
- the dividend, and pat it before 

the ſaid Remainder 286, (s have 

I 2865: for a-mew dividual and 

becauſe ir confitterh of four pla- 

" ces (viz.) a place more than the 
diviſor, I ſeek how oiren 3 (the 
firſt Figure of rhe diviſor ) is con- 
rained 1n 28 (the two firſt of the 


dividual) and I ſay there is 9 times gin 28, but mul: 
tipying my whole diviſor (385) thereby .I find the: 
product to he 3 455, which 1s greater than the divi-- 
dual 2855, wherefore I chooſe eight which is lefler by 
a Unir than nine , and chereby I — my diviſor” 


ed 335, and rhe produft js 3080, which ſtill is greater: 
dl- than the ſaid dividual, whefefore 1 chooſe another num-4 
' ber yera Wnir lefler, viz. 7 ; and having multiplyed® 
(3 4 my diviſor thereby, the Product is 2695, which is- 
lefſer than the dividual 2865, wherefore I put 97 in the-. 
Quoriens, and ſubſtra& 259 5 from the dividua] 286 s 
and there remains 170, then 1 draw down the laft Fj- * 
gure (3) in thedividend, and place ir before rhe ſaid: 
Remainder 170, _ - MAKES A 
3, - 1703 for anewdividual, then _ 385)1a83642(20 4 
be | {oe the Reaſon aboveſaid) I wg : 6-4 py | 
_— ſeek how often 3 1s contained in Is 
cn 17, the anſwer 1s 5s, but mulrt- — 
plying the Diviſor thereby, rhe 236 5- 
| Produt is (1925) greater than 2695 
the Dividual., wherefore I ſay ——— 
it wil bear 4 (a Unjc lefſer) and 1703 
by it I multiply the Diviſor 385 1549 
and che Produdt is 1 540, which —— 
Is 1s lefler than the dividual, and 163: 
d therefore I put 4 in the Quo- 
N- tient, and ſubſtra& che ſaid Produdt from the dividual; 
t, and there remaineth 163, and thus the Work i finie_.- 
d ſhed, and I find that 11836 53 keiog divided 'by 385," © 
"FER C 4 oe”! 
| " % 


II55 


p— 


2365 
269 5. 


— 7 


190 


TLE > af I EP 
and 0 ſubſtraged from the dividual 286, the Remainder” 
38 5)1183653(307 


. 


& = I$UIſ1011 (  CHp. 7. 
- >, or into 33s cqual or parts, the Þ way or 
one of choſe parts) is 3074, and beſides there is Fo 
Remaining. ; ey 
. And thus the Learner being well verſed in the Me- 
thod ot the foregoing Examples, he may be ſuffi- 
ciently qualified for the dividing of any greer Sum 4 
. or Number into as many parts as- he pl , that is; 
he may underſ}and the Method of dividing by a Divi- + 
for, which confiſterh of 4 or 5, or 6, or any greater 
number of places, che merhod being the ſame with 
the foregoing Examples in every ReſpeR. 
Other Examples of Diviſon. 
27986) 835684790 (29860 


TO 


Remains *. (22830) 
196374) 473986018 (2413 


392748 
812380 


Remains (135556) o 


— 
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Soif you divide 47385473 by 58735, you will find 

the Quorient to be 806, and 45257 will remain afrer 

the work is ended, | 4 

' In like manner if you would aria nu en y 

um 433064. the Quotient will be 9963 and the.Remainder- 

) after Diviſion will be 100572, 


ner Compendiums in Diviſion: 
I I any given Number be to be divided by anocher” 
Number char hachCyphers annexed on the right” 
fide thereof, (omirting che Cyphers) -you may cus off __ 
ſo many Figures from the right tb aids 
hand of the Dividend, as there Fi anon 
are Cyphersbefore che Diviſor 
and let the Remaining Num- 
bers in the Dividend, be divi- 
. dedby theremaining number 
. ornumbers in the Diviſor , ob« 
ſerving this Caution, thar If after your Diviſion is et» 
ded any thing remain, you are to annex therero, the 
number or numbers that were cut off from the Divided; 
and ſuch new found. 1#%ber ſhall be. the Remainder, . 
As for Example ;. Let is be requi- 
red to divide 46558 by 400 3 now. 4100)466|58{116- 
-q becauſe there are two Cyphers be- ol 
fore the Divifor, I-cut off -as ma- 4: 
ny -Figures from betore the Di- —_— ny 
vidend, viz. $3, fo thar then there 6 , 
will remain only 466 to be divi- 4 
ded by 4, and the Quotient will — 
be 116, and there. will remain 2, 26: 
to which I annex the rwo Figures 24 
( 58): which were cut off from the. —— 
dividend, and it makes 253 for the- 2458- 
true Remainder, ſo that I conclude 


455 58 being divided by 400gthe Quotient will be 115; 
and 258-remaineth after the Work is ended, as by 
the Work-n.che Margent. . * 


8 ” : 


2 Monty, Merchandize , or what cile (ro find our the 


- 


58 Diviſion of 

2. And hence it followerh that if the Diviſor be (1) 
or a Unir wich Cyphers an- 
nexed, you may cut off ſo Diviſurus quemcunque numerum per 
many figures from before eamque primam ouram - Reliqu': 
the dividend, as there are 79.69%, productum atendue, 
oo_—_ in the Diviſor , Arith. part. z, 
and then the figure or fi-= - 
gures that are on the left hand , will be the Quo- 
_ tient, and thoſe thar are on the right hand will be the 
@ Remainder, afrer the Diviſion is ended : As thus, if 
45482 were to be divided by 10, I cut off the laſt fi- 
gure (3) with a daſh thus (4578|3) and the work is 
done, and che quorient is 4578 (the number” on the 
left hand of the daſh) and rhe Remainder is 3* (on the 
Tight hand; ) -in like manner if the ſame number 

$783 were to be divided by 100, 1 cur off 2 Figures 

rom che.end thus 459/83) and the quontent is 457, 

and the remainder is 83. Andif I were to divide the 
ſame by '1090, I cut off 2 Figures from the end thus 
(451783) and the Quotient is 45, and 783 the Re- 
mainder, &-. 

6. The General Effe&t of Diviſion is contained in 
the definition of che ſame (thar ” hy having two un - 
equal numbers given to find a chird number 1n ſuch 
proportion to the dividend, as the diviſor harh ro Unic 
Or 4. it alſo diſcovers what reaſon or pr: portion there 
ts bervecn numbers, fo if you divide 12 by 4, Kquores 
2, 8 hich fhews the reaſon or proportion of 4 to 12 Is 
riDIC, 

The ſecond Effet is by the ſuperficial meaſure or 
contenr; and the-length of any oblong , rcfangular 
prrailclogram, or ſquare Plain known, to find our the 
hreadrfythereby, or contrarimiſe by having the ſuper- 
ficics, -amd breadth of the faid Figure, ro find our the 
lengch thereof, Alſoby having the ſolidiry and length 
of a (olid. ro find the Superficies of the bale, & 2 contra. 

The-third” ies; by whe conrenrs, reaſon , price, 
value, buvifip. tefling, expences, wages, exchange , 
incereft, profit or loſs of any number of things /be 'e 
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— 


I 14.4 hay a 
— PS 1, 
+ 2 ar a * = 
4 | 
© + p e 
= - th % 


Chap. 7, whole Numbers: 
contents, reaſon , price, value , buying ; ſelling, 'ex6 * © 
pence, ,wages, exchange, intereſt, profic, or lols , of _ 
any ene thing of like kind. 

The fourth effeR is. to aid, tro compoſe, and to make 
other Rules, bur principally che Rule of Proportion, 
called the Golden Rule, or Rule of - Three , and the 
Reduſtion of Moneys, Weights, and Meaſures, of © | 
one Denomination into another, by- it alſo Fraftions 
ate abbreviated by finding a common -meaſurer , unto , 
the Numerator and Dcnominator , thereby diſcoye- 
ring commenſurable numbers. | my 

If you divide the Value of any certain quantity, 
by the ſame quantity, the quotient diſcovers the Rate 
or Value of the Inreger, as if eight yards of Cloth coſt ' 
29 ſhillings; it you divide (96) the value, or price 
ot the given quanciry, by (8) the ſame quantity, - the. 
quotient will be 128, which is the value. or price. 
of 1 of rho yards, & e contre. 

If you divide. the Value or Price of any-unknown 
quanrity, by the value of the Integer, it gives you in - 
the Quorient char unknown quantiry whoſe - price is 
thus divided ; as if 12 ſhillings were the value of x 
yard, I would know how many yards are worth g6 ſhil- 
lings : Here it you divide (96) the price or valye of 
the unknown quantity, byT12J the Rate of the Ime- 
ger, or one yard, the quotient will be 8,” which 1s the - 
number of yards worth gs ſhillings. 


art 


Some Queſions anſwerei by Diviſcon may be theſe following... , 


Queſt, x. If 22 things coſt 66 ſhillings, what will x - 
ſuch thing coſt ; facit 3 ſhillings, for it you divide 65 
by '22, the Quotieht 1s 3 for the: Anſwer 3 {© it 36 - 
yards or ells of any thing be bought or ſold for 4084. .-- 
how much ſhall x yard or ell be. bought or fold for? 
facit 34. for if you divide 108 l. by 36 yards, the 
Quotient will be 2 1. the price of the Integer. 

Queſt, 2, If rhe Expence, Charges, or Wages of 7 
years amouns to 268 /. whag.is the Expence, Charges, 
or Wages of one year ? facts 1241. for if you _ 


& ; 
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868 the Wages of-9 years) by 5 (the Number of F 
--—. pr en co will be 124. A the Anſwer, ſce ; 


the Work. 


7) 968 (124 - 
Fd J 009 C 
q) 
= 9 16 
1 4 
v\ oe 28 
| 28 
b (0) 


. Oo 
. If the content of our Superficial Foot be 
'__ - 144 Inches, and the breadth of a board be 9 Inches, 
how many Inches of that board in length will make 
{ ſuch afoot? facit 16 Inches ; for by dividing 144 (So 
number of ſquare Inches in a ſquare Foot,) by 9 (the 
Inches in the breadth of the board) the Quotient is 16 JI... 
for the number of Inches in! of that board to | 
make 2 ſuperficial Foor, 


9) 144 (16 Inches. 
9 


54 
54 


- (9) 

Oueſt. 4. Tf the content of an Acre of Ground be 
160 ſquare Perches, and the length of a Furl (pro: 
pou be 80) Perches, how many Perches will chere 
goin breadch'to make an Acre, facit 2 Perches, for if 
Tr aan ions 80 Ae 

as.” > (t ur m 
+3 is 2 Perches z and (o many in brendibval thar 
{+ Furoog will make an Acre, 


” - 
rw 

x = 
” LI : 


80.) 160 (2 Perches 


150 
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ot . 


(*/ 
s, If here-b 6; Men to be made up into's * 
battel, the front confifts of 47 Meo, what aumorr mult | 
there be in the File ?: Facit 19 deep in the Kile: Fer | 
if you divide 893 (the n#nbe of men) by- 47 (the 
nynber ia Front) rhe Quoticnr- wi:l be 19 File in depth; * 
the Work followerh. 

47) 893 (19: dep in. file. 


47 
423 
423 


OG ONnnangpe?) 


(0) WO 

i. - Queſt. 6, There is a Table whoſe Superficial conrene 
| is 72 feet, and the breadth of ir at the end is 3 feet, 
_—_ —_ —_— pony r = of __ Fa | 
cet long 3; tor ut you divide 72 (the content Of.” 
ible in feer) by 3 (the breadth of ir) the Quo» 
24 feet for the length thereof, which was re» 


See the Operation as felloweth. : 
ehr3) 72. (4 _ 4 
—_— - 
I: 
geve 12 | 
(0) 


The Proof of Multiplication and Iljuifi. 
Multiplication and Divi Iocerchangeably pro 
MM for if My prove a Sum itt Divi- 
fin, wherher the Operation be right or no, Muleiply 


_ 


>. >. Ac. hk. © © 


”- = 


a" iS A 2. BEE —— 
©: Diviſion of + Chap. 7; 
- the Quetient by the Diver; and if any thing remain 
- afrer the Diviſion was ended, add it to the Produdt , 

- which Proda& (if your Sum was rightly divided) will 
be equal to the Dividend; And contrariwiſe, it you 
- *would prove a Sum in Maitiplicetion, divide the Produtt 
by rhe- Multiplitr, and 3f rhe work was rightly pertor- 
med, the Quotient will be equal co the Muliiplicand, See 
the Example where the Work is done aud andone 
© Ler 7654 be given to be multiplyed by 3242,. the Pro- 

- fuft will bee4814268 as by the Work appearech. 


764 
3243 


15308 
30616 
15308 4 
| 22962 : 


24814263 


And then if you divide the ſaid Prodet 24814268 
by 3242 the Multiplier, che Quotient will be "A equal 
ro the given Muliplicand. 


3242)24814268(76 54 


22245 


21202 
19452 


7506 
15210 


12958 
I 2968... y 


© 


Chap. 7. 


, In like manner (to prove a Sum or Number in* 


whole Numbers. 4% 


* 


u viſion) if 24814258 were divided by 3242 the Quo»: 
Wu tient would be found to be 7654; then tor proof, if 
SE: 1 you mulciply 75 5 4 the Quotient by 324z the Piviſor, * 
fs the Produ will amount co 24814258, equal to the * 
e Dividend. | 
; Or you may prove the laſt or any other Example in* ; 


Multiplication thus, viz. Divide the Produtt by the Mul- 
tiphicand, and the Quotient wiil be equal to the Mul= } 
tiplier. See the Work, 


15308 

306 16 | 
15308 [ 

2.2006 2 1 


75 54)248 14g58(3242 


22962 


13522 
I53o08 bs 
_——— 
32146 
30516 


I 5308 
I 5308 


(0) 


From whence there ariſeth this Corollary ;- chat any? 
Operarion in Diviſion may he. proved by Diviſen'; for 
it afrer your diviſion is ended; you divide the dividend 
by the Quotient, the new Quoriert thence ariſing. will J 
be equal co the Diviſor ot the firſt operation ; for Tryal? 
whereof letthe laſt Example be agaju repeated. - » * 


324 


Diviſion of Chap: 7. 
f 3242) 24814n68 (7654 
Js 22694: 


21202 
19452 


WI——  — 


19506 
F6210 


: 12968 
I2;68 


4 (6) 
Fi - For Proof whereof” divide again 24814268" by the 
Quotient 76 54, and the Quotient hence will be cqual' 
i to the firſt Diviſor 324.23 ſee the Work, 
; 7654) 24814268 (3242 
,. . Ss on 3 


| | 22562 © 
18522 
15308 


32146 
't -30616 


th ts. th nm. ; W_ 


I $308 
15308 


(e) 

But-in proving Diviſion by Diviſion, the Learner is to 
obſerve this following Caution, that if afrer his Divi- 
| fonis ended there be any Remainder, before you ge 
.+ abont to prove your Work, Subſtra& that Remainder 
£4 outof your Dividend, and then work as before, as in 
».Þ the following Ex whereit is required to divide 
' 43976 by 965, the here is 57 and the remain- 


1s 271 ; See the Work following, | 


4 


. tap. 7. | © | ers. , 
T- 765) 43876 (57 "i 
3825 
$626 
$355 
(232) . 
Now to prove this Work ſubſtrat the Remainder- 
271 our of the Divided 43876 and there remaineth 
4350s fora new Dividerdto be divided by the former 
Naotient 7s and the Duyptient thence ariſing is 76s 
equal co the giver Diviſor , which proverh the opera 
tion to. be right. 
43976 
e * 271 | 
al" | 
9) 4360s (765 | 
399 
370 
342 
28g 
283g 
| (0) | | 
Thus have we through the four Species of 
Arithmerick, viz. Addi i pf | 
Subſtration 3 Multiplicart- 
on, and Diviſion 3 


| o__— __ -_ following 
Rules other Opera- iquis ey 
tions wharſoveyer that are GanFar ns 3 


Chap.-$. 
CHAP. VII. 


Of Reduttion. 


1 $0] co is that which brings together 2 or more 
numbers of different denominarions into one 
denomination ; or it ſerveth ro change oy 

Hills Arith, alter Numbers, Money, Weight, Meaſure, 
Ch.13.152. or Time, from one denomination to ano 
: ther ; and hikewiſe to abridge Fractions 

to their loweſt Terms. All-yhich it doth fo: preciſely, 
thar the. firſt Proportion remainerh wichour- the leaſt jor 
of Error or Wrong Committed, , $o thariir belongeth as 


+ © oe ets ad fi LS 


well to. Frattions as Inttgers; 'of which in its proper 
place. Redution is generally performed , either by 
Mulciplication or Divifien-y frem whence we may ga- 
; ther, thar, 2) 2 
| *. a» Reduttion is either Deſcending or Aſcending. 
| -$-+ Reauttion Deſcending, is: when ir is Required to 
Reduce n Sum or Number of-a-greater Denomination , 


ſhall be equal'in value co- the number firſt given in the 
greater-Denomimarion ; as if It were re- 
" Wing. Arith. quired ro know how many ſhillings, pence, 
Ch.7.2;3,4+ Or farthingeare-equal in value to an bun- 
dared pounds? or how many ounces are col 
tained in 45 hundred weight; or how many days, boxrs, 
.or mizutes, there are in-240 Tears, &c, And this kind 
Of Redu#ion is generally performed by Mulriplication., 
4+ Reduf4ion Aſcending, is. when it. 15 Regaeey (oh 
Reduce: or Bring a Sum or Nymbey of a {maller Denoml- 
Harioh inco a'Greater, which ſhall be equivalent ro & 
given number ; as ſuppoſe it were required to hid 
our how many Pence, Shillings, or Pounds are equal 
1" value r0,43785 Farthizgs; or how many Hundreds ate 
<qualro'for m) 3748 pounds, &c. and this kind of Re- 
auttion js always pertormed by Diviſion. _ FT 
' .''g." When any Fur or Number is given to be Reductd 
wro another Denominativs I are to. conſider en 


7M 


into a lefſer; which Number,, when it is ſo reduce, \ 


e 
[> the given Number, and multiply the ſaid given number 
y thereby, and the Produ& thereof will be the Antwer to 
þ the Queſtion, . As if, the Queſtion were, in 

| 38 pounds, how many ſhillings ? Here I 33 
$ confider, that in one pound are 20 billings, 20 
, and that the number of ſhillings in 38 pounds 
e will be 20 times 38, wherefore 1 ma 260 
; 38 1. by 20, and thar produ& is 560, and 10 


* lower than thar, &c. unnl you 


Chap. 8. Of- Reduftion. 67 
ther it ought to be Reſolved by 1 een rome or 
Aſcending, viz. by Multiplication or Diviftionz If it 
be to be performed by Multiplication , conſider how' 
many parrs of the Denomination intro which you 
would reduce ir, are contained in a Unit or Integer of 


Hieuy 9iNongo a1c cumancea m 3s poxnds , as in che 
Margent, | | 
Burt when there is a Denomination, or Denomina- 
tions between the Number given, and the Number re. | 
quired, you may (if you pleaſe) reduce ic "into the 
next inferiour Denomination , and then into the- next. 


have brought it into rhe Deho- * 
mination required ;. As for Ex- ' 20 
ample , ler it be demanded in 
132 pounds how many farthings? 


Firft,. I mukiply 132 (the Num- 12” 

ber of pounds given by 20 to — 
bring ir into Things , and it 290 © 
makes 2540 billings, thet do 1 $40 0275 
Multiply the ſhillings (2640) by nd OE. 
12, to bring them into pence , 31690 petet” 


and it produceth 31680; and fo 4.236 


many fence are contained in 2540 
ſhillings, or 132 pounds 3 then do 
I multiply the pence, viz. 31680 


—_ —— 
1257 20 farth 


by 4 to bring them into farrhings (becauſe 4 ſa? 
things 1s a penny) and I find the produtt thereot two be 
126720, and {o many farthings are m. equal value to 
132 pounds, the Work 1s manifeſt in the Margent.  '') © 
6, And if the nu opounded to be Reduced; : 

is to be divided, a by the Rule Aicending,  : 
| co» 


o 


. 
i , 


x 63 
þ conſider how many of che _” wumbers are equal to 
e 


by BS b 
: = 
-”, 


,% 

4a, 
= 
- 


= 
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an Vnifor Integer, in char denomination to which you 
"would reduce your given number, and make that your 
» and the given number your Dividend ; and the 

bent thence ariſing will be the number ſought or re- 


+ quired; As for Example, Let .it 
+ | be required to eg Pe ſhil= * 


» here I confider p L 
20 gs ' are ual ro 21[0):264/o0 (122 
ns oe > aſo)a6ghpfus 


der to any ocher Dendwination wharſoever, eſpecialty 


Moneys, Weights, Meaſures, Time and Mor 


| bur in this place ir is vor convenient to meddle with 


1 
I 


- Denomination 


the Quotient giverh- 2640 fillings, and then I di- 
vide 2640 ſhillings by 20, s i giveth 132 


\ geethe whole Work as it 


» Coyns, Weights , or Meaſures. 


| Bur if in ReduRtion Aſcending it happen thar there is 


ions berween the zunbe 
aired, chen you may reduce 
r 


T7 or 
given, and the nymivy req 
your zumber given into.che next ſuperis , 
and when it is ſ6 reduced, bring it into. the next a- 
bove thar and fo on until yoggave brought it -inro the 
required, As for Example, 

Let it bedemanded in 125920 ſarthings, how many 
pounds ? Firſt, I divide my given. number (being far- 
things) by 4; to briog chem into. pence, (becauſe 4 for- 
things make one perry) and they are 31680 
pence, then I divide 31680 pence by 12, 

int 


pounds, which are equal in two 126920 jun 
=_C 


.. 


rod % 


\ - © 


12) 20) l, 

4) 126720 (31680 (26410 (132 
a - 12 24 2 

6 " "6 6 

4 72 6 

27 48 4 

24 48 4 

32 (0) (9) 

32 £ 2 | 

(0) 


. When the number given to be trad. _—_\ 
of divers denominations; as pounds, ſhillings 


farthings, or of hundreds. quarters, 
then you are tO reduce ' etc for 


minarion into the next bow and a _—_— | 
xumber ſtanding in thac denomibation which your: grea- 
teſt or higheſt Foigls reduced to; . then Reduce rhat - 
Sum- into the nex+- inferiow Denomination , - *Y 
thereto the number ſtanding in that 00; do 
ſo uncil you have brought the wo OY mto the , 

denomination propoſed. As it it were 
Reduce 48 þ, 135. 10 4 inco pence; firſt, 
into lbitles, by mulciplying ic by 20, en 


is 960 (billings, to which 1 add-the 4 « 

they make 9933 "ha I multiply y1%, —= 
the ſhillings into pences And they” : 11676 / 
which 1 add the 10 peter, and they. make. 14 6 pee 
for the Anſwec, fee the Work done, $44 


CEE 


43 4 


! 


+ {8 
- 1 8 


2s * 
48—13=10 
20 


o60 ſhillings 
Add 13 
Sum 973 ſbillings 
I2 


1946 
973 


11696 pence 
Add 8 10 


Sum 11686 pence 


"If {in ReduRtion Aſcending) afrer Diviſion is 
ed, any thing remain, ſuch Remainder js of the 


| fame Denomination with the Dividend. 


. In 4783 farth. demand how many pounds. 
:- "Firſt, I divide the given Namber of Farthings, (vis. 
14583) by 4 t@ bring them into pence , and the Quo- 
rient 15 2195 pence, and there remaineth 2 after the 
work of Diviſion is ended, which is 2 fartbings. 

" Again, Idivide 1195 pence (the ſaid Quotient) by 12, 
to reduce them into ſbillings, and the Quotient 15 99 
ings, and there is. a Remainder of 9, which is 7 
Hand then I divide 99 (billings (the laſt Quotient) by 
20, to bring it 1ato pounds, and the Quotient 15 4 1. and 
[there remameth ” qr ; forth aye or 
in 4783 (rhe number of farthings) there- is 4 

> "oo billings 9 pence,” 3 ſartbings , view the fol- 


wing Operation, | 


| | 4) 


. 
: 


q 


$55 2 - 210)) i wh 
4) 4783  » (tigg oglg (40nd 


4 108 8| 
@7 11s (19) i(GUings 

4 . 108 % a> 

: 38 Rem. (7) pence 

36 
— , Od qrs. 

23 facit O04 Ig —O07 —03 

20 


WB —— 


Remains (3) farthings. 


\ 


q More Examples in Reduition of Coin, 
Oueſt. 1. In 438 1. how many. ſhillings? Facit 8940 
JF Gillings, for by multiplying 438 by 20, the Prodift 
amounteth ro ſo much, See the Work. | 
438 pounds 
20 


Facit 8960 (billings 
Queſt. 2. In 457 l, how many Pence? Firſt 5-multi= 
ply che given nambey of pounds (467) by 20 to bring it 
into ſhillings, and ir makes 9340 ſbilizngs, then multt-. 
ply the ſhillings by 12, .and it produceth 112680 pee, 
us, 


467 pounds 
'20 | 
9340 ſbillings 
9 2. S 
18680 
9340 


Facit 112080 pence 


| wet ". CY. ©, 

Or it may{(be reſolved chus, viz. multiply the given 
nuniber of pounds (467) by (240) the nambey of pence in 
a pound , and the Produ@ is the ſame, viz. 112080 
pence, as by che Operation appeareth, 


4” 3 467 pounds 


+ AS + on EEE Ons A on 


240 . 
18680 
934 ; 
Farit 112080 pence 1 


Nueft. 3. In $673 1. how many forthings ? Firſt , 
Multiply the given number by 20, to bring it into 
(billings, and it produceth 113460 fbillings , then mul- 
eply chat prodxt# by 12, to bring it into pence , and ir 
4+; produceth 1361520 pence; then laſtly, multiply the . 
; 1 pence by 4, and it producerh 5446080 farthings. © See 
: 


—_ 
—_— — 4 Doing Wie co 9 
. 


the Operation. 
20 


e 


«4 


I —mmmm—_— 


119460 ſbillings 
12 


226920 

113460 k j | 

1361620 pence 
4 


? | Facit $446080 fartbings 


; w 0 
(i Or this ftion might haye_ beep thus reſolved , 
Un- Mukips $673 (the given number of pounds) . by 
| 960 (the number of jartbings in a ng and ir produ« 
' exththe ame Effcs, as you may ſce-by the Work. 


$673 


i 


= 


+ 


20 ſhillings 
I2 


$673 pownas 
960 


UI 


340380 240 pence 
$log7 4 . 
Facit 5446080 ſarthings 960 farthings 


Otherwiſe thus; Firſt bring che. given number 5573 1. 
inro ſhillings, and multiply che (billings by 48, the 
number of ſartbings in a ſhilling, and the fame Effe& is 
thereby likewiſe produced, wix, 


$673 pounds + 12 Perce 
20 4 
113460 (billings 48 farth, 
48 
909680 
453840 


—T 


Facit 5446 o80 faxthings 


Theſe various ways of Operating are expreſſed to in- 
form che Judgment of the Learner, with the Reaſon of 
the Rule ; more ways may. be ſhewn, bur theſe are ſufft- 
cient even for the meaneſt Capacities. 

Queft, 4. In 458 1. 16s. 1d. 2 4/5. how. many -ſer- 
things? To Reſolve chis Queſtion confider the ſeventh 
Rule of this Chapter, and work as you aye there d1- 
rected, and you will find the aforeſaid/giyen number 
ro amount to 440475 farthings, viz, / 


4531, 


I, $. &«>. rv. 
453—16—07—3 


20 
09160 ſhillings 
Add 16 
Sum 9176 ſbillings 
12 


13352 
9176 


110112 pence 
Add 07 


—_— is __— Cm 
hw a ' 


442476 jarthings 
5 4 


—— — 
Sum 440479  farthings. 


This laſt Queſtion (or any other of this kind, viz. 
where the number given to be reduced confiſterh of ſe- 
veral Denominations) may be more conciſely reſolved 
thus, tix, when you multiply the pounds by 20, to 
bring them into ſhillings, to the produ@ ef the firſt 
Figare, add the Figure ſtanding 18 the place of Units A 
in the Denominarion cf ſhillings, but becauſe the firſt onf1 
Sigure in che Multiplier is (o) I fay o times 8 is no» 
thing, bur 6 is 6, which I pur down for the firſt Fi- F<," 
- gure in theproduR, then becauſe this Mu'tiplier -is 0, 
I go on yo furcher with it, for if I ſhould, the whole 
Produ& would be-o, but proceed; and when I come 
£0 mulriply by the ſecond Figure jn the Mulciplier, and - 
to the ProduQof it, I add the Figure ſtanding in the * 
Place of Tens in the Denomination of ſhillings which 
on 


1 OG EV mg” 


——— 
= 


4 ws Þ ban (3 Þ 


| Che P. | I. dation. 7 
is (1) faying 2 times 8 is 16, and (te ſaid Figure) r 
is 17, then ſer down 9, and carry a Unic to rhe Pro- 


Wd of the next Figure, as is directed in the fifth Rule 


Kof the fixth Chapter foregoing ;. and finiſh rhe Work. 
Ko thar you now have the whole Produt and Sum of 
illings at one operation, which is the ſame as b.tore, 
nd when you multiply the ſhillings by 12, to bring 
them ir t > pence, (afrer the ſame manner) add to the 
ProduR the number ſtanding in the denomination of 
pence, and ſo when yoa multiply the pence by 4 to 
bring them into farthings, add to the Produtt the num- 
ber ſtanding under the Denomination of 'Farrhings, 
e the laſt Queſtion thus wrought, 


L $% - d. rv 
458—16—09- 3 
#. 20 


9176-(billings 
I2- 7 
18359 
196 


ITo119 Pence 


f .y 
Fatit 4404 a Forthings 
my 


&frer the Method laſt p{@@ived (which if Rightly 
pnſidered, differeth not any thing from the 5th. Rule 


pf this Chapter) are all rhe foſfowing Example; that” ,, 
: +" 
L 


Þce of the {ſame nature wrought and reſolved. 
* Queſt. 5. In 4375846 Farthings, -1 demand how-ma- 
yy Pounds, Shillings, Fence, «and Farthipey? 

To reſolve this Queſtion ; Firft, 1 divide the given 


Ppumber of Farchings by 4, and the Quogggnt is rog35 65 


ence, and there Remainerh 2 atrer the Diviſion is 
aded,(which by the 8th, Rule foregoing) is two Far- 
hings ; then I divide 1093565 Pence. by 12 and the 


E pe 'R 
2 2 == 


uhm Deep Oe ER 


 _ Reduttyon. ap. JC! 
Quotient 1s 91163 Shillings, and there remaineth 1c 
after Diviſfion, which by the ſaid 8th. Rule 1s ſo man 
Pence, wiz, 104. then I divide 91163 Shillings b ] 
20, and the Quorient is 4558 {, and-there remainerh 
3 Shillings ; ſo the work is finiſhed, and I find that it 
437 5866 Farthings there are 4558/1. 035. ro & 2 47s 
See the Operation. 


Wc 
| 12) 2/0 [. 
4) 4375865 (1093965 (9116j3, (4558 | 
© #® v»4%9 5s © #4 8s #835 S © ©* th 
4 ; To8 8 th 
—— GO——_—_ , w 
37 13 IT it 
3 I2 10 fc 
IS I9 II 
| 12 I2 IO 
F 33 76 16 F 
36 72 16 
29... a | (03) ſhillings h 
24 36 
WW — | ——— I 
26 (86) pence 
24 - . 
IT Is 
(2) ſenjfoes r 
"2. T 
I. tt, © d. Qrs. 5 
Facit 15 58——03——10——2 þ 
C 


Duef. 6. In 4386 1. Idemand how 'many Groats 

To Reſolve this Queſtion, I reduce the given nun 
ber of Pounds into Shillings , and- they- are $77 
Shillings ; now, I conſider that in a Shilling are 3 Groar 
therctore I multiply the Shillings by 3; -and-ir prod 
£erh- 2634160 Groats, See the Work. _ 


. -—” ww —— nz "eo 


it | 439 


ap. 
neth rq 
» man 
ings b 
nainert 
hat It 


2478 


58 


gs 


v.1Chap. 8 


43865 pounds : 
20 


—_ 


87720 (billings 
3 


Facit 263160 groats A i 


| % . 
This Queſtion might have been orherways refolyed- 
thus, viz, conſidering that in a Pound for 20 S'illingsY 
there are three times 20 Groats , which make 4o , by 
which I multiply che number of Pounds given , and 
it producerh the ſame Effet at one Operation, as 
followerh. 


4385 pounds : 20 
60 greats 3t 20 5. -4 3 
Facit 263160 groats in 4386 |. 9 Yah 60 


Queſt. 9. In 497.58 three Pences, I defire to know 
how many Pounds ? Wy S 
To reſolve this (and.many ſuch like) Queſtion ; Firſt, 
I divide my given number of 3 Pences by 4, becauſe 
4:three Pences are 1n a Shilling , and rhe Quotient is 
10939 ſhillings 3 and there remaineth 2 afrer Diviſion 
is ended, which 1s 2 three Pences (by the 8th. Rule of 
this Chapter) which are equal in value'to 6 4. -rhen 1 
divide 10939 Shillings by 20;-and the giveth 
546 l. and 19s, Remain; fo thatI conclude in-43758 
pieces of three pence per piece, there 'are- 5461. 19 5, 


06 d. as by the Work appearerh, 


I 
i, 


E'$ 


" + 4» 1 
edultio ap. 


| 2/0 b' 4%. 4% 
4) 437533 (109319 (546—19—06 


38 19 ſbi/lings 
35 


: (2) three princes, or 6 d- 

This Queſtion might have been otherwiſe Reſolved 
thus, viz. .firſt'mulrply the given Number of threg 
pences 43758, by 3 the Number of pence in three 
pence, and the grodut (viz, 131274.) 1s rhe Number 
of pence equal to the given Number of three pences, Þ 
wich number of pence may be brought into pounds 
by dividing by 12 and by 20, and the Quotiett you 
will ing 72 £3 ual to the former work; viz $46 b. 
195, 06 d. 

43758 
3 
219) _ 
12) 131274 (109319 (546—19—06 


bg 10 
112 9 
108 8 
47 I3 
36 12 


114 YM. (19) (billings 
108 . AE 


Remains (6) pence Or - 


Or - 


Remainder of 78 three pences, and if you diyideith 


- ces in a ſhilling) you. will find the quote co be 19 5. 


Chap. 8. Reduttion. 79 

Or thus, divide the given Number of 3 pences by 
the number of 3 pences in a pound or 20 ſhill | 
(which you will find to be 80, 1t you multiply 20's." 
by 4, the number of three pences in a ſhilling) a ' 
you will find the quote to be 545 1. as beforey.an 


78 three pences by 4, (becauſe there are 4 three pets + 


and 2 three pences Remain, which are equal to 6 4. 
which is the ſame that was before found. 


KL: 7:52 
8,0) 437518 ( $465—1g—06 20 


(2) three penets 07 6d; 


Oueſt. 8. In 47854 134 how manypicterrot 1314 + 
fer piece ? | x 
This Queſtion cannot be reſolved by ReduRtion., de- 
ſcending, or aſcending, abſoturely, (becauſe 135 4. is 
no even part of a. pound) bur: rather by them both: 
joyntly, v3%, by 'Mulriplicarion and Diviſion 3 for if you 
bring. the number givea-ims half pence, and divide 
rhe half pence, by the” half pence in 256 vigs - 
27 , the quorient-will be the Audner i or having 
# E 4 | vroughs. 


46 * Readuttion. Chap. '8. 
brought 4785 !. 13 5. into half pence, I find it makes 
2297112, which 1 divide by 27, (becauſe there are 
ſo many half-pence in 13 24.) and the quote gives 
85078 pieces uf 1344. and 6 half pence remain over 
and above; obſerve the work following, 


"IVE © d. 
478 5—13 132 
20 2 
08713 (billings 27 balf-pence 


24 halſ-pence in a ſhilling 


382852 
191426 


2294112 balf-pence in the given number, p 
| | 27) 2297112 (85078 picces of 13 1 


216 


_—_ 


137 
135 


— —— 


211 

189 
222 
216 


CW — —— 


; Remains (5) balj-pexce 


Ic would have produced the fame ahſwer if you 
had reduced your given number into farthings, and 
divided by the farthings in 134 4. viz. 54 (for al- 
ways the- Dividend and the Diviſor muſt /be of -one 
Denomination.) and then you would have had a Re- 
mainder of- 12 farchings, which are equal in value to 
the tormer Remainder of 6 half pence, as you may 
* proveat yourlcilure, Durſt, 


Chap. 8, Reduitzon, gr © 
Queſt, 9. In 540 Dollars at 4s. 4 4. ptr Dollar how 


oe many pounds ſterling ? = I 
oy birſt, Bring your given Number of Dollars into- 
- Pence, and then your Pence into Pounds according to- 


the tormer Dire&tions. Thas in 45. 44. (vi, 4 

Dollar) you will find $2 pence , by which multiply 

£40 Dollars , and it producerh 28080 pence , which if 

you divide by 240 (the pence in one pound) the quo- 

tient will give you 117 /. which are equal in value to 

840 dollars, at 45. 4 4. pir dollar obſerve the Ope-- 
_ ration, 


s, d. 
4 540 4—4 
$2 12 
bg 1080 $2 fence 


2700 | | 


2410) 2808[o (117 


The foregolng Queſtion might have been otherwiſe 
wrought, thus, viz, -Multiply (540) your given num- 
ber of Dollars, by 13 the number of Groats in a Dol- 
lar (or 45.*4 4.) and ir producerh 9520 groats, which 
divide by 60 {the groars in 1. pound or 20 ſhillings): 
and the quore Is 1177. as before. See the Work. 


— 


—_— 


E $ 542 


Aa 


— 


"" produ is 4925474 halt-pence, 


1620 


549 
610)702jo(117 


IO 


42 
42 


(0) 


Queſt. 10. In 547386 pieces of 4 54. per piece , 1 

demand how many Pounds, Shillings, and Pence ? 
Firſt, Bring your given number of four pence-halt- 
penies all into halt-pence , which yau will do if you 
multiply by 9 the number of half-pence ing © 4. and 
ich are brought 


ro: pounds , it you divide themy 24 (the half- 


"pence 1a a ſhilling) and 20 (the ſhillings) in a pound, 


ic makes 10263 /. og 5. 9 d. as by the Work, 


| Redultian” 


Chap. '$. 


547385 4.x 
J 2 
210) I. 9 ba}f pexit 
24) 4926474 (2052519 (10263 
48 2 
I2 Og 
I20 4 
64 I2 I, % << 
48 12 facit 10263—09—09. 
157 6 
I 44 6 


234 rh. (09) ſhillixgs 
216 


Rem. (18) half pence or 9d. 


Queſt. 11. In 4386 /, I demand how manypicces of _- 


64, of 44. and of 24. of each} an equal Numbes? 
thar is to ſay, what Number of S1x pences, Groars ; and 
rwo pences, will make up 4385 !. and rhe Namlzer: of 
each equal ? | 
The way to reſolve” queſtions of chis Nature: , is to - 
add the ſeveral pieces (into which the given Number : 
is ro be brought) inro one Sum, and to reduce the gl- 
ven Number into the ſame denomination with rheir 
Sum, and to dividethe ſaid given Number (fo Bedu- 
ced) by che ſaid Sum, and the Quorienc will give you - 
the exa&t Number of each piece. And after the. ſame 
Mechod will we proceed tg Reſolve the preſens.. Que- 
ſtion, 243, 


4335 bk. 


Redition. Chap. 8. - 
4386 pounds 6 T 
240 Pence 4 
jo 2 
175440 PPD 
8772 Sum 12 pence 


12) 1052640 (87720 
96 


NOS d. d. d, 
86 facit 87720 pieces of 6—4—2 
84 
24 
24 


a —— 


O 

So thar-I conclude by the operation that 84920 fix 
pences, and 87720 groats, and 84720 two Perices are 
juſt as mech as (or cqual to) 4386 1. or if you admir 
of «5s. to be thus divided, 1t 1s equal to $ fix pences, 
and 5 four pences or Groats, and s rwo pences. For if 
two Right lines (or two Numbers) be given, and one of 
them be aivided into as many Parts, or Srgments as you 
pleaſe, the Reftang'e (or Produft) comprehended under the 
two whale Right lints (or numbers given) (hal! be tqual"to 
all the Reftangles (or Lrodutts) contdined under the whole 
lizz (or Number) and the ſrueral Segments (or Parts) into 
which the other line (or Number ) is divided, Eucl, 2. 1. 

Another Queſtion of the ſame Nature with the 
laſt,may be this following , viz. 

Aur, 12 A Merchant 1s defirous to Change 148 1. 
into pieces of 134 2, of 12 4. of gd. of 64. and 
of 44; and he will have of cach ſort an equal Num- 
ber of pieces, I defire ro know:the number ? 

Do as' you were taught 4n the laſt queſtion, viz, 
add the ſcveral pieces together, and redace the Sum 

| Into 


& _O_ 


| 


. half-pence by the 8th. Rule of this Chapter. See the 


Chap. 8. Redluftion. 1 
into half-pence, then reduce thE Sum to be changed, 
viz. 148 |. 1nto the ſame denomination, and divide the 
reater by the lefler, and in the Quotient you will 
End che Anſwer, viz, 793 is the Number of each of 
the pieces required , and 18 remaineth, which is 18 


work as followerh, 


l. d. 
148 a3 % = 
240 pence inal. I2 
4 
5920 6 
296 4 
35520 pence in 148 |. Sum 44 
. 2 2 5 
71040 half pence 89 half-pence 


89) 71040 (798 pieces of each ſort 
623 


Remain (18) half-pence 


The truth of the two foregning Operations will thus 
be proved, viz. mulciply the Anſwer by the parts, or 
pieces inco 'which the given Number was Teduced, 
and having added the ſeveral Produtts jy , If » 
their Sum be equal to the given Number, "the Atfwer - 
1s Right, otherwiſe nor. | 

So the Anſwer to the 11th. Queſtion was 897920 , 
which 1s proved as foli6werh, viz. 


Chap. 8; 


Reduf;on. 

l. 
Six-pences ny 219 

$7720 <4 Four-pinces mabe 1462 
Two-pences make 731 


- 


The total Sum of thin 4335 which was 
the Sum given tobe changed. 

The Anſwer to the 12th. Queſtion was 798, and 18 
half pence remained after the Work was ended, now 
the truch of the work may be proved as the former 
was, Vit. L %.” -0 


Pieces of 13 5 mabt 44—17—09 
Pitcts of 12 make 29-—18—00 
7980 Pitces of g make 269—18--06 


Pitcts of 6 make Ig —1 g—00 
Pieces of 4 make 1 3— 06—00 
axd 18 balf-pence, or gd: remains 00—00=—09 


The Total Sum of them 148—o00—00 


which Total Sam is equal. to the Number that was firſt 
given to be changed, and therefore the Operation was 
r1ghtly performed, 


fy ReduFtinn of Troy-weight. 


We come now to give the Learner ſome Examples 
mm Troy-weight, wherein we ſhall be brief , having gi- 
ven ſo large a Taſte of Redudtion in the foregoing Ex- 
amples of Coyn, and nowxhe Learner muſt be mindful 
of the Table of Troy weight delivered in the ſecond 
Chapter of this Book. 

Queſt. 13. In 4821. 07 8% 13 p.w. 21 gr. how ma- 
ny Grains ? $ 

Multiply by 12, by 20, and by 24, taking in the 
Figures ſtanding in the ſeveral denominations, accor - 
ding to the DireQion given in the 7th. Rule of this 
Chapter, and. you will find the Produtt ro'be 2980013 
; Grains, which js the Number required, or Anſwer to 
- the Queſtion, See the whole work as followerh, 


® PR I LY 
IS a 


%.” 


482 


. <©w_ _ — —_— 


| DET on 
Chap. 8. Reduttion, 
l. oz. Þ.w. g&f. 
than tay 
I2 
971 
15 432 
8 $791 OUnces 
v 20 
J ” wy . 
115833 penny weight 
24 
453333 
231668 
Facit 2780013 grains [ 
Nueft. 14. In 2780013 grains, I demand how many 
Pounds, Ounces, Penny-Weights, and Grains ? 
. This 1s but the foregoing Queſtion inverted, and 1s 
reſolved by dividing 24 by 2o, and by 12, ard the 
Anſwer 1s 482, 07 0% 13f.w. 21 &. 
2]o) I2) l. 
24) —_— (1158313 (5791 (482 
24 © IO 48 
;38 15 99 
24 I4 96 
140 18 31 
120 18 24 
: 200 3 Rem. (7) ounces. 
192 Ox. 3 
81 Rem, (13) penny werght 
L 93 =_ 


72 facit 482—07—15= 21, + 
Remain (18) grains Queſt. .. 


Vs  Reduftion. 
Oueſt, 15, A Merchant cnt to a Goldſmith1s Ingors 
of Silver each containirg in weight 2/. 4 0z- and or- 
dered it to be made into Bowls of 2/. 8 oz. per Bowl, 
and Tankards of 1 /. 6 oz. per piece. and Salrs of 10 64. 
Io p.w. per Salt, and Spoons of 1 ex. 18 pw. per Spoon ; 
and of each an equal number , I defire to know how 
many of each ſort hg muſt make ? 

This Qaeſtton is of the fame Nature with the 1x 
and 12 Queſtions foregoing and may be anſwered 
after the ſame Merhod, wiz Firſt, add the weight of 
the ſeveral Veſſels (into which the Silver is to he made) 
inco one Sum, and reduce ir ro one Denomination, 
and they make 1248 penny weights, then reduce the 
welghrt of che Ingor into the ſame denomination, viz. 
- pinny weights, (and it makes 560 penny weights) and 
mulriply chem by the Number of Inzots, viz. 16, and 
the produt will give you the weight of the 16 Ingots, 
viz. 8960,'then divide this produc by rhe weight ot the 
ms viz. 1248, and the Quotient giverh you the 

nſwer to the Queſtion, viz, 75. and 224 p.w. re- 
maining oyer and aboye. 


hp '. l. oz. pw. 
2 nn 4, 2-—08—00 
I2 I —O6—00 
ws... O—10—10 
. 28 O—O0I—18 
20 
SUM $— 02—08 
$60 penny weights I2 
I6 Ingots : — 
— 62 
3360 20 
$60 _ 


- 1248 þ. wetghts 
1248) 8960 (7 Veſſels of each 
8736 


—  . w— 


Remi; (224) penny weights 


Chap. 8. ” 
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Chap:'8.  Reduttion. 


- The Proof of the Work is as followtth, viz. 

I, | 0% þ.w. 
er Bowls of 2-—08—00 per bowl is 18—08—o0 
; Tank, of 1—05—00 rr tank, 15 10—06—00 
y 7 Salts of 0—10+-10 ptr ſalt is 06—01—10 


«* C Spoons of 0—01—18 ptr ſpoon is 0I—11=—04 
224 penny weight remaining 3s 00—11—04 


Total Sum 37—04—00 F, 


So that yeu ſee the Sum of the Weights of.each | 
Veſſel , rogether with the Remainder is 37. oor. 
which is equal to the Weight of the 15 Ingots delive- 
red, For it 37 {. 04 0% be reduced to Penny Weights, 
it makes 8960, 

Reduftion of Avtrdupois Weight. | _ 

In. Reducing Averdupois weight , the Learner muſt 
have Recourſe to the Table of Averdupois weight gdelj- 
yered in the 24. Chapter foregoing, $4 

Queſt, 16. In 47 C. 1. qr. 201, how many- Oances 

Multiply by 4, by 28, and by 16, and the laſt Pro- 
duR will be the Anſwer, viz. 84992 Ounces. | 


C. qrs. d. 
47—1—20 
4 


m— 


I89 quarters =T 
28 _ 
I$12 
380 
$312 |, 
16 
31872 


=; 
Facit 84992 ounces 


4 aw 


* MAueſt. 17. In 84992 Ounces, I demand how many 


| 28) 4) C. aff. bh. Oh: 
_ x6) $4992 (5312 (189 - (47 —1—20—00 


; 99 - (20) pounds 


. © and of each Parcel an equal number, now I would 


" a 'E A * , ” ki | 4 
EAHCEION, - Cap. 8. 


C. qrs. l., 0% 
This 1s the foregoing Queſtion Inverted , and will 


be Reſolved if you divide by 14, by 28, and by 4, 
and the Anſwer 1s 47 C. 1 qr. 20 4. <qual to the given 
Number ip the foregoing Queſtion. 


= 80 28 16 
4 [Dd + an 29 | 
7 48 224 28 
FC I. - 272 (1) quarter 
I6 252 


Queſt. 138. A Chapman buyeth of a Grocer 4 C. 1 4. 
14 /, of Pepper, and ordered it to be made up inco 
Parcels of 14 1. of 121. of $81, of 61. and of 21. 


know the number of each parcel, 

This Example is of the ſame nature with the 17, 
and 12, and 15 Queſtions foregoing , and after the 
my _— is reſolyed, Sce the Operarion as fol- 
oweth, 


= MD hee l. 


Nany 
F ark, a. > * 14 
will 4 I2 
Y 4 EDS 8 
Iven > Wer. 6 

28 2 
- 140 42 pound's, 
35 

42)490(11 
. 42 
70 Facit 11 parcels of each 
42 
Rem. (28) pounds | 


Reduttion of Liquid Meaſur 6. 


Qneft, 19; In 4s Tanof Wine, how many Galloxs ? 
Multiply by 4, and by 63 the produft is 11340 Gal 
lons for the Anſwer. | 


45 
4 


180 
63 


4 
P_ 


$549 
1080 


> ——— 


Facit 11 340 galls 


 Nueft, 20, In 34 Rundlets of Wine, each containing 
18 Gallons, I demand how many Hogſheads ? 

Firſt, Find how many Gallons is in che 34 Rundlets, 
which you may do if you multiply 34 by 18, the con- 
rent of a Rundlet, and the Produ& is 612 Gallots, © 
which 


: W\ « 


—_ _- CC 


O77, os Us 


i which:you may reduce into Hogſheads if ou divide 
&# them by 63, and the Quote will be 9 Hogſheads, and 
45 Gallons, See the Work.” 


34 
18 


272 
34 


_—_— __— - 


63) 612 (9 Has. 


567 
Remain (45) gallons 
 facit 9 Hhds 45 gallons. 

Nueſt, 21. In 12 Tun, how many Rundlers of 14 
Gallons per Rundlet ? 

Reduce your Tuns into Gallons, and divide them b 
| 24, the Gallons jn a Rundler, and the Quotient (216 

-B your Anſwer, See the Work following, _ 
12 


14) 3024 (216 rundl, 


(0) facit 216 rundlets 
ReauAion 


Chap. 8. Reduftion. 


Readuttion of Long Meaſure. * 


Queſt. 22, I demand how many Furlongs, Poles, In- 
ches and Barley Corns will reach from Loxden to Zork, 
ic being accounted 1 5 Miles ? 


» IgY miles > 
8 furlongs tn a milt 


1208 furlongs | 
40 poles in a ſurlong in & pole "4 
48320 poles 
Il ba'f Jar as 4 
48320 | 
48320 
938 $20 half yards 
18 inches in balf a yard 
4252 160 
o $31520 


9557 36 o Inches X 
3 barlty corns in an inth 


— — 


Facit 28702080 barlty corns in 161 mts. 


Nuefl. 23. The Circumference of the--Earth (as all F 
other Circles are) is divided into 360 Degrees, and 
MF... each Degree into 60 Minures, which (upon the-Super- 
73 ficies ot the Earth) are equal to 60 nigh now I de« 

SI niand- how many Miles . Furlongs , -Perches, Yards 

Feet, and Barley-Corns will reach round the Globe of {| 
* the Earih? . 


6 
LD 


260 digrets 
* 60 Minutes Or Miles in a degree 
21600 miles about the Earth 
8 furlongs in a mile 
172800 furlongs about the Earth 

go perches in a ſurlong | 
6912000 poles or ptrchts about the Earth 
I 1 halſ yards in a perch | 
6912000 

6912000 


——————— ——_—c 


2) 16032000 balf yards about the Earth 


( 38016000 yards, VIZ. the balf yards 
| 3 aivided by 2. 

x140948000 fett about the Earth 
12 inches in a foot 


— 


4 228098000 
- 114048000 


1368 576000 inches about the Eayth 
3 barjy-corns in an inch. 


ar wyog7 28000 barly-corns v. 

F . 

And ſo many will reach round the World, the wiiole *; 

ing 24600 Miles, (o that if any —_ were to. by 

Round, *and 29.15 Miles every Day, he would ge the; 

whole Circumference in 1440 Day Ss, Which 1s. £] _ 
11 Months,. aud 15 Days. 


OE. 626% eneis th ow 4h &t mt 1 bp 


zo! 


95 
Reduftion of Time. 


Queſt, 24 In 28 Years, 24 Weeks, 4 Days, 16 Hours, 
20 Minuces, how many Minutes ? 


years weeks days hours min. 
28 24 4 16 . 30/ 
a s2 Weeks in a year 
60 
| I42 


14% Weeks 
7 


10364 Days 
24 


41462 
20729 *® 


— 


248752 Hours 
60 


EI OO _— 


14925150 minutes 


Note, That in Reſolving the laſt Queſtion” after the”; 
Method expreſſed, there is loſt in every year: 30,4.” 
& | Hours, for the Year confiſteth of 365 ' Days afid & © 
Hours, bur by mulcaplying the Years by $2 Weeks, 
which is bur 364 Days; You-rloſe 1 Day and 65 Hours & ; 
every Year, wherefore co+hnd an exa®, Anfwer, 
£4 bring the- odd. Weeks, Days, and- Hours ini@,gours, 
'S and then multiply che Years by the Numberot Hours” 
in a Year, vit. $766 , and* to-rhe - Prodiit add (the -- 
Hours coftained in the odd time, and you have the 
 exaRtime in hours, which bring, into Minures as be- 
fore, See the laſt Queſtion thus reſolved, 


, 
®*. 
" 
- 


| 


"4 
F 


24 


STEELE. 


wehs days hours 


24—4=—16 
7 
days, bours 172 
28 36 6—6 24 
8766 24 — 
—— — 694 
I72 1466 345 
172 NO —£ —— 
197 4144 bours 
228 8766 bours in ayear 


249592 hours 
60 


wa err ering nn nn nn 


14975520 Minutes in 28 years and 4144 bours. 


| So you ſee that according to the Method firſt uſed 
to reſolve this Queſtion, rhe hours Contained in the 
given time are 243752, but according to the laſt, beft, 
or true Method, they are 249592 which exceeds the 
former by 840 hours. 

But for moſt occaſions it will be ſufficient to- mul- 
tiply the given years by 365, and to the. ProduR add 
the days.1n the odd time, if there be any, and then 
there will be only a loſs of 6 hours in evcry year , 
which may be ſupplied by taking a fourth part of the 
given years, and adding 1t to the contained days , and 
you have your defire. | 

Queſt, 2 5. In 438 657540 Minutes, how many years ? 
Facit 834 years, 4 dayes, Ig bows. 


or =4 


A a_ 1, 


o AY , 


8766) 


- 
% 


a | 


years days hours 


A 6/0) 43865754|0 (7310959(834—4——19 
42 70128 
18 29815 
18 26298 | 
, 
: 35179 | 
35004 
mm days | 
57 24) 115 (4 [ 
54 ; | 
35 
30 Rem. (19) hours Fe 
þ 0 ' 
d | 54 _ 
+ SWC 
* DOnefl. 26. 1 defire no know how many hours and 


, minutes jr 1s fince che Birth of our Saviour Jeſus Chriſt, 
to this-preſent year, being accounted 1697 years? « 
This Queſtion is of the ſame nature with the 24th. 
foregoing, and afcer the ſame manner is Reſolved, wiz. 
Mulriply the given number of years by 8966, the,Pro- 
du is 149500582 hours, and that by 6o, andthe Pro« 
duR is 882034920 Minures, See che work. 
1677 years 
8765 hours in a year 
I 0062 
1006 2 
11739 
13416 


— — —— 


14700582 hours in 1579 yeat's 
60 


Im —_ — ——— 


832034920 minutes in 1677. yeavs 


>> 


we 
t - 


4 


[ 


"a6 Ve ot nd 
— . _ a 
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Note that as Mulriplicatien and Diviſion do inter- 
changeably youve each other, ſo Reduftion Deſcending 
and Aſcending, prove each other by Inverting 
the Queftion , as the 13 and 14, and likewiſe 
the 16 and 197 Queſtions foregoing, by Inverſion, do 
interchangeably prove each other, the like may be per- 
formed for the proof of any Queſtion in ReduQion 
wharſoever. 

Thus far have we diſcourſed concerning ſingle Arith- 
metick, whoſe Nature and Parts are defined in the 
ſecond, eighth, ninth , and renth definitions of the 
third Chapter ot this Book, for although ReduRion is 
not reckoned or defined among the Parts of fingle 
Arithmetick, yet conſidered AbſtraRtly, it is the proper 
effet. of Multiplication and Divifion ; and as for the 
extraction of Roots (which ought to be handled in 
the next place as parts of fingle Arithmetick)) we ſhall 
omit ir in this place, and refer the Learner to Mr.Cocker's 
Decimal Arithmerick, which is (with great care and 
pasns) now publiſhed, rogether with his Logarithme- 
tical Arichmetick , ſhewing the Geneſis or Fa- 
brick of che Logarithms, . and their genera! uſes in 
Arichmerick, &c. As alſo his Algebraical Arichmerick, 


- containing the Doarine of Compoſing and refolving an 


uation, with all other Rules neceflary for che under- 
ſtanding of chat Myſterious Art, &c. | 


> — K — 


CH AP. IX. 


Of Comparative Arithmetick, viz. The Rela- 
tion of Numbers one to another. 


I Omparative Arichmetick is that which 1s 
(x 'wrought by Numbers, as they 

are conſidered to- have Refition one ro Boetins Arith. 

another ,_and' this conſiſts eicher in 4b. 1, cap. 21: 


Quantity, or in Quality, 
Þ, Relation 


Ce TY : bs : 
je Relarion +  "f 
P) 4 
o "£5 


A wy - X24 


. 
— EE oa «> cwayS oo wS ws or 


2. Relarion of Numbers in Quantity, is 'the Refe-- 
rence or ReſpeR, rhat the Numbers | 


. themſelves have one to another, PFide Wing. 4- 


where the Terms or Numbers pro- rith. cap, 34: 
pounded are always two, the firft | 
called the Antecedent, and the other the Conſequene/s 
3- The Relation of Numbers in Quantity confiſts in 
the Differences, or in the Rate or Reaſon that is found 
berwixt the Terms propounded, the Difference of two 
Numbers being the Kemainder found | 
by SubſtraRzon, but the Rate or Reaſon ; Aiſleds, Hathe- 
berwixt two Numbers is the Quotient |, was. (ib. 2» cap. 
of the Antecedent divided by the Con» "134 © 12. 
ſequent... So' 21 and 9 being given, 
the difference betwixt them will be; found to be 14, 
but the Rate or Reaſon that is betwixt 21 and +4 will be 
found to be Triple Reaſon, for 21, divided by. 5 quotes 
3, the reaſon or rate.: - 
4+ TheRelation of Numbers in Quality, (otherwiſe 
called Proportion) is the Refcrence or Reſpe&- thar 
the Reaſon of Numbers have ane unto anather; there- 
fore the Terms given, ought tobe more | +; ; 1 1 
than two. Now this Proportion or Rear - Aifled Math,” 
ſon berween Numbers relating one ro 66.2. (4þ.121» 
another, is either Arichmertical, or Geo- y 
metrical, | 
$- Arithmetical Proportion (by: ſome called; Pro- 
greſſion) is when divers Numbers differ 'one [from ano» 
ther by equal Reaſon, that is, have equal Differences« 
So this Renkof Nambers, 3+ 5; 74.9, 11, 13, tgy 19, 
differ: by. equal Reaſon,” viz, by'2, as you may. proves 
2- Ina Rank of Numbers that differ by Armthmeti» 
cal Proportion, the Sum of the firſt and laſt rerm, be- 
ing multiplied by half the Number of Terms, the-Pro 


du is the Toral Sum of allrhe Terms. »: | 


Or if you ny of the Terms bythe 
half Sum of: the and laſt Terms "rhe Produ@®/- 
thereof- wilh be the Toral- Sum of all rhe Terms: ,** + 
So in the. former Progreſſion give,” '3 and 1945 20, - 
which Mulciplyed by 4(we-iGS —— 
2 Ss 


by 
—— a — 


m 


P. 


* rhe Produtt gives 80 
—_— 8 (the Number of Terms) by 10 (haif the 
Sum of che firſt and laſt Terms) the Produ gives 80 


| 


As before, 


So alſo 21, 18, 15, 12, 9,6,3, being given, the 
Sam of all che Terms will be tound to be 84; for here 
the Number of Terms is 5, and the Sum © 
and laſt (viz. 21 and 3) is 24, haif whereot, (viz. 12) 
muſtiplyed by 9 produceth 84, the Sum of the Terms 


ſought. 


7. Three Numbers that differ by Arithmetical Pro- 


«4» FY PE 


, the Sum 


4 


_OAr s 9. ; 
of all the Terms ; or 


portion, the double ot the mean (or ntiddle number) 
1s equal ro the 'Sum of the Extreams. 

So 9, 12, and 15 being given, 'the double of the 
mean 12 (vit, 24) is equal ro the Sum of the Extreams 


9, and 15 
8. Foy 


r Numbers thar differ by Arichmetical Pro- 
portion (either continued or interrupted) the Sum of 


che two Means ts equal to the Sum of the two 'Ex- 


Treams, 


So 9, 12, 18, 21, being 


given, the 


Sum of 12,and 18 will be equal ro the Vid: Wing. 4- 
and 21, vi, 30z alſo, 6, 8, rithw. cap. 35. 


Sum of 
I 16, | 


wg 


, the Sum 


of 8 


and 14, is equal to the Sum of 6 and 16, vn. 22, &c. 
9. Geomerrical Proportion (by ſome called Geome- 
erical Progreſſion) is when divers numbers differ ac- 
cerding'to 'like Reaſon. 
So x; 2,4, 8, 16, 32, 64, &e.- differ by double Rea- 
ſon, and 3, 9, 27, 81,243, 729, differ by Triple Rea- 


fon,' 4, 16, 64, 2 56, 


ſon, &c. 


x0. :In any numbers that increaſe by 


c differ by Quadruple Rea- 


Geometrical 


proporrion, if you multiply the laſt Term by rhe Quo- 


cient of any one of the terms divided by another 'of 
lels is next unto it, and having 


the Terms, which bei 
; the firſt Term our of that 


deduted, or ſub 


ProduR, divide the Remainder by a number char is an 
_* unir-lefsrhat the ſaid Quorient, the 1aſt quore will give 


So 


you the Sumof all the Terms, 


the firſt 


—_— 


«a .Aaa-r%se IOAAS "Sd > A aac 


Chap..9. of Nambers. 104 
SS I, 2, 4z 8, 16, 32z 64, being 64 

given, firſt I cake one of the Terms, 4)8(2 

viz. 8, and divide it by the Term —1 4 

which is leſs and next to it, (tiz+ 128 

by 4).and the Quticent is 2, by I 

which I mulriply the laſt term 64z, - —— 

and the Produt is 128, from whence 1) 127) 127 

Iſubſtrat rhe fir} rerm (viz. 1.) 

the Remainder 1s 129, which divided by the Quotient 

2 madeleſs by 1 (viz, 1.) the qucre 15 129, for the Sum 

of all che given terms, as by the Work in the Margent. 

So if 4, 16, 64, 256, 1024, were given, the Sum 


- of all the terns will be found ro be 


1634+ Forfirſt, 1 divide 64 one of 1024 
the rerms by his next lefler term, 16)84C-4 
and the Fwy Is 4, by which I ——— 
multiply the laſt rerm 1024; and it gog6 
producerh 4096-3 from whence [I 4 
ſubſtra& the firſt rerm 4 »-4pd the 
Remainder is 4092, which 1/divide © 3 )40g 2( 1364 
by the quote lefs 1 (vir; 37) and the | 
quore is 1364; for the rotal Sum of all che Terms ,. as 
per Margent. 

So likewiſe if 2, 6, 18, 54, 162, 496 
486, were given the Sum or Total: 6)18 (3 
of all the Terms will be foundto ——— 
be 928, See the Work, ; 1458 

11. Three Geometrical Propor- 2 
tjonals piyen, the Square of the 

can is equal to the' ReQangle, or 2) 1456 (728 


> Produ@t of the Extreams. 


So 8, 16, 32 being given, the Square of the Mean, 
viz. 16 1s 256, which 1s equal; Produtt of the 
Excreams 8 and 32, for 8 times $ equal ro 2563.\ 


12, Of 4 Geometrical [numbers giycn,, 


. the Produt of the two Means is: equal to the PorduRt 


of the rwo Extreams. 
So 8, 16, 32, 64, being given, I fay that the Pro- + 
dud of che rwo Means, viz. 16 times 32, which is 512. 


lsequal to 8 times 64, the Produdt of the Exareams. 


F 3 Allo 


| 


Hy . ' 
x 
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102 The ſingle Rule Chap. 10. 
Alſo if 3, 5, 21, 69, were given (which are Inter- 
rupted) I ſay 9g times 2114s <qual to 3 times 6&3, whichi 
!s equal ro 199, - 
From-hence ariſerh that precious Gem in Arichme- 
rzck, which for the Excellency thereof is called rhe 
Golden Rule, or Rule of Three. 


w 


— — oO -> 


GHAP. Fx. 


The Single Rule of Three Diref, 


I P hor Rule of Three (not undeſervedly called the 

Golden Rule) 1s, that by which we find out 
a fourth number, in proportion unto three given Numbers, 
fo 4 this fourth N ſought” may bear the ſame 
Rate, Reaſon, or Proportion to the third (given) nun- 
ber, as the {econd to the firſt, from whence it is 
alſo called rhe Rule. of Proportion. 

2, Four Numbersare ſaid to be Proportional, when the 
firſt containeth or is contained by the ſecond, as-ofren as 
the third containerh, of is contained by the fourth. Vi- 
deWingates Arith. Chap. 8. Stef, 4. 

So theſe Numbers are ſaid ro be Propertionals ,- viz. 
3,6, 9, 18, for &s ofren as the firſt Number is con- 
tained in the ſecond, fp ofren is the third contained 
in the fourth, viz. rwice. Alſo 9, 2, 15, $s, are ſaid 
tohe Proportional, for 25 often as the firft Number con- 
rainech the ſecond, fo often the third number containerh 
che fourth, viz" 4 mes. | 

3. The Rule of Three is eicher fimple or compoſed. 

4; The ſtmple (or ſingle) Rule of Three, confiſterh 
of 4 Numbers, that is to ſay, it hath 2 Numbers given to 
find out” a fourth; and this 1s either Drre&, or In- 
verſc. Vide Alſied. Matth, lib. 2. Cap. 13. 

s. The fingle Rule of Three direft, 1s when the Pre- 
portion of the firſt term is ro the ſecond, as 'the third 1 
to the fourth ; or when ir is required that the Number 
ſought 


4 _ 


1 the 
1 out 
wbers, 
ame 
uAM- 
it is 


1 the 
*n as 
, Vi- 


vir. 
con- 
ined 
ſaid 
con- 
neth 


fled. 
terh 
Nn to 
* In- 


Pr e- 
d ts 
mbey 
ught 


Chap; To. "of Three Dre. Tc 
ſought (viz) the fourch Number muſt have the ſam 
bd 20m ro the ſecond, as the third harh co the firſt. 
6. In the Rule of Three, the greateſt difficulty 15 
(after the Queſtion is propounded) ro diſcover the 
order of the 2 terms, viz, - which is cthe/ ficſt , which 
15 the ſecond, and which the third, which that you ma 
underſtand, obſerve, That (of the three given NambersY 
rwo. are always of one' kind, and the other 1s of the 
fame kind with the Proportional Number that 1s ſought ; 
as in this Queſtion, viz. If 4 yards of Cloth coſt 12 
ſhillings, what will 6 yards coſt at thar Rate ? Here the 
two Numbers of one kind are 4 and 6, viz. they both 
ſignifie ſo many yardsz and 12 ſhillings is che ſame kind 
with the Nanke fought, -tor rhe price of 6 yards 1s 


foughy, | 

Again, obſerve, that of the g given numbtrs, thoſe 
two that are of the ſame kind, one of them muſt be the 
firſt, and the other the third, and chat which 1s of the 
fame kind with the number ſought, muſt be the ſecond 
zumber in-the Rule of three 5 and that you may know 
which of the aid Numbers to make your firſt, and 
which your third, know this, that to one of thoſe 
two-Numbers there 15 always affixed a demand, and that 
number upon which the demand liech muſt always be 
reckoned the third Number. - As in the foremenrioned 
Queſtion, the nd is affixed to the number 6, for ir 
is demanded what 6 yards will coſt * and cherefore 6 
muſt be the third number, and 4 (which is of the ſame- 
denomination (or kid) wich ir) muſt be che firſt, and 
conſequently the number 12, muſt be the ſecond, and 
then the n«mbers being plac'd in the forementioned or- 
der will ſtand as followeth, viz; 


»> , 
*- 


Jards s. yards 
4 12 6 


75. In the Rule of Three Dire# (having placed the 
numbers as is before direfted):the nexr thing to be done 
will be'to find out the foutth- xunber in p ton, 
which (that you may do) ——_ the number 

- 4, by: 


"104 mgle Kul 
by the third, and divide the Produ& thereof by - the 
firſt, (or which ts all one) —_— the chird cepm (or 
oro by the ſecond, and divide the thereof 
by the firſt, and che Quortentthence ariſing is the fourch 
nmr 1n a dire proportion, and is the Number ſought, 
orAnſwer to the Queſtion, and is of the ſame denonyna- 
tion tharche ſecond number is of. As thus, les thefame 


Queſtion be again repeated, -viz. If 4 yards of Cloth +« 


coſt 1 2 ſhillings, what will 6 yards coſt? 

Having placed my numbers according to the 6th. 
Rule (of this Chapter) foregoing, I multiply (rhe ſe- 
cond number) 12, by (the third number) 6, and the Pro- 
du is 92, which ProduR 1 divide by (che firſt #am- 
b#) 4, and the Quorienc thence arifing is 18, which is 
the fourth Proportional or number ſought, viz. 18 ſhil- 
lings, (becauſe the ſecond number » hills) which is 
che price of the 6 yards, as was required by the Que- 
tion, Secthe Work following. 


_— 4 A 
If 4—=12——6—18 


5 
972 (18 ſvillings 
4 


WW —————_ 


32 
32 
- (9) Des 
Qutft. 2. Another _ may be this, viz, If 7 C. 
of Pepper coſt 211. how much will 16 C. coſt at thar 
Rate ? 

To reſolve which Queſtion, I confider that (accor- 
ding to the 6th, Rule of this Chapter) the terms of num» 
bers ought tobe placed thus, 233 rhe Demand lying 
upon 16-C. ir muſt be the third number, and that of the 
ſame kind with it muſt be the firſt, viz. 5 C. and 211. 

being of the ſame kind wich the number ſought) muſt 


the ſecond mmber in this Queftiort; then I proceed | 


according 


F 


\ Ohars./ Oo 


a-ng=Þ 
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according to this 7th, Rule, and mulriply the ſecond 
number by the third, viz. 21 by 16, and the Produdt is 
336, which I divide by the firſt number 5, and the Que- 
rientis 48 7. which is the value of 16 C. of Pepper at” 
the rate of 21 {, for 5 C, See the Work as followeth. 


C. l, C. 
Ij'\( Orme 21 ——16 
16 


7) 336 (48 
28 


$6 | 
5s facit 48 l.- 


(0) 


8. If when you have divided the Froduft of the fe« 
cond and third numbers by the firſt, anything Remain * 
after- Diviſion is'ended, ſuch a) er may 'be myl- 
tiplyed by the parts of the nexr  Derjomina- 
tion, that are equal co an Lair. (or Integer} of the fe: 
cond Number in rhe Queſtion, and the Prod | 
of divide by the firſt number in the Queſtion, and the / 
Quotient is of the ſame. anon, with the Parts - 
by which you mulriplied the Remainder, and is part-of 
the fourth number which is ſoughr, And furrhermore, 
if any thing remain, afrer this laſt Diviſion is ended, 
multiply ir by rhe Pars of the nexr-inferiour denomi- 
nation equal to an unir of che {aſt nr, and di- 
vide the Produ& by the ſame Dj (viz the firſt 
number in the Queſtion) and the e is ill of the 
ſame denomination wich your iplier ; follow rhis- 
Merhod until you have redaced your Remainder into 


* the loweſt Denomination, &c. An Example or two 


F g 5 will 


Oo X 


| will make the Rule very plain, which may be this fol- 
lowing. 
."  Nieſf. 3, If 13 yards of Velvet (orany other thing) 

a 7 {, what will 27 yards of the ſame coſt art that 

re 

Having ordered and wrought my Numbers according 
to the 6 and 4 Rules of this Chapter, I find the Quo- 
tient to be 43 {, and there is a Remainder of 8, fo that 
I conclude the price of 25 yards to be more than 431. 
and to the intent that I may know how much more, 
FE work according to the foregoing Rule , viz. 1 mul- 
eiply the ſaid Remainder 8, by 20 s. (becauſe the (ec- 
cond number in the Queftion was Pounds) and thePro- 
du® is 160, which divided by the firſt number, viz. 
13, it Quotes 12, which are 12 ſhillings, and there 1s 
yet a Remainder of 4, which Imultiply by 12 pence, 
(becauſe the lait Quotient was ſhi.lings) and the Pro- 
duQ 1s 48, which I divide by 13, = firſt number) 
and the Quotient is 3 4 and yet there remaineth 9g, 
which I multiply by 4 farthings, and the Produdt is 
36, which divided by r 3 again, it quotes 2 farthings, 
and there is yet a Remainder of 10, which (becauſe it * 
cometh nor tothe value of a farthing) may be negle&ted 
or father (er (after the 2 farthings) over the Diviſor, 
wich a Line between them, and then (by the 21 and 
22 Definitions of the firſt Chaprer of this Book) it 
will be 42 of a farthing 3 So thar I conclude , that if 
x3 yards of Velvet coſt 21 l. 29 yards of the ſame will 
coſt 431. 125. 034d. 2 42 qrs. which Fraftion is 106, 
—_ of a farthing. See the Operation as fol- 
lower 


-.. a eat £ SS 
f-T bree © Diet. . 
yas, l, yas. 
I 1y-—2tc—_7 


ing) | 27 «+ 
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13) 567 (434 
$2 


47 
39 


Rimiins (8) 
Muitiply 20 


13) 160 (125, [ 


I3 
& -3v 
26 


Rtmains (4) 
Multiply 12 


13). 48 (34. 


FP 
Remains , (9) 
Multiply 4 


5 > CTR [i fo a4. CALO 


Remains © / vo facit 434—F2—3Z—243 
if Out, 4. Another Example may be this following. * 
viz. If 14 {. of Tobacco coſt 27 5s. . what will 478 1. ce 
ar that rate ?” . 7 
Work according to the laſt Rule, and you will find it 


ro amount to 921 's- 10 4 14 475. and. by the 5th. 
Rue . 


CO 


"3 © - T, / 4"; a< ©; P. 109, 
Rule of the 8th. Chapter 921 s. may be reduced w 46 4 
Or 5, So that then the whole worth or value of -the 
Cl} #4783. will be 454.015. 104, 1.2 q75. the whole 

” Work followeth. 


| IS: off 
| If 1427478 
| | 47 
E- 3345 
j 956 

4 — 


14) 12906 (g21 


— © 


in rod A d, agrs. G , 
Facit 4G wn Of mmm 1 Oren E- "INH fo £0 


464 þ 9 
"the |, that although the firſt and nu 
hole neal (that is, of one kind) as 
Meaſure, &c. yet they may not be of one denoming- 
tion, or perhaps they may both conſiſt of many deno- 
minarions, in which caſe you are to reduce both num- 
bers to one denomination; and likewiſe your ſecond 
number (if it confiſtech (at any time) of divers deno- 
minations) muſt be reduced-ro rhe leaſt name mentio- 
ned, or lower if you pleaſe, which _ done, mul- 
riply ſecqnd and third together, and divide by the firſt, 
as is direted in the 7th. Rule of this Chapter. | 

And note that always the Anſwer to the Queſtion is - - 
in che ſame denomination that your ſecond* is - 
of, or is reduced to, as was hinted before. 

Quefl. If 1 5 ounces of Silver be worth 3. 155. what 
are 86 ounces worth art that Rate? . 

In this Queſtion the numbers being ordered accordi 8 
to the 6th. Rule of this Chapter, firſt and third : 
numbers are ounces, and the ſecond number is of divers 
| denominarions, viz. 3. 155. which muſt be reduced 

to Shillings, and che ſhillings racy gy by the third 
number, and the produd divided by the firſt, gives 
you the Anſwer 1n ſhillings, viz. 430 ſhillings, which 
arereducedro 211. 105, See the Work, 
07» . F 02. 
If 15 wo 315; —=&6 


A 
3 
- 


een 


'. m— 20) |... $ 


15) 6450 (4310 2110 
60 


4 
3 
2 


45 
An. - 5 


#10). (10) ſhillings _— 
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In Reſolving the laſt Queſtion, the Work would 
have been the ſame, if you had- reduced your ſecond 
number into pence,. for then the Anſwer would have 
been $160 pence, equal to 211. 105. or if you” had 
reduced the Second number into farthings, the Quotient 
or Anſwer would have been 20640 fartbings- equal to 
the ſame as you may prove at your leiſure. 
" Nueſt. 6. If 81, of Pepper. coſt 45, 8 d. what will 
7 C. 3475.14 |. coſt ? ” 

In this Queſtion the firſt number is 8 1. and the third 
Is 7C. 34s. 141. which muſt be reduced r#the fame 
denomination with the firſt, 2iz; into pounds, and the 
ſecond x4wber muſt be reduced into pence ; then Mul- - 
tiply and divide — tro the 7th, Rale foregoing, 
and you will find the An{wer to be 6194 pence, whic 
is reduced into 254. 14 5, 6 4. 

L.. v4, C. qrs. I. 

4 If 8 coflt 4—8 what will 9—3—14 coſt 

| I2 4 


- $6 ſecond number 
$292 
4410 , 


12) 20) Lb 
3) 45392 (5174 ($114 (25 


(6) -pence 


——_— I, S d. 
(0) Fatit 25-14=6 


Gueſt. Tf 


— 


_ 


- 


Chap,'40:. of Three Dirett; IM 
6 Queſt, 95. If. 3 C. 197. 141. of Raiſins coft 94, g,, 


=;: what will 5 C. 3 9s. 204. of the ſame coſt ? 
"ave Here the feſt and third numbers each conſiſt of di- 
had vers denominations, bur muſt be brought both into one 
you denomination, &#c. as you ſee in the operation which 
Oo followeth 3 the Anſwer is 388 5s. which is reduced 
, into 194. 85% 
wil S 
4 Car 1: 4 C. qrs. 1. 
ird If 3—I-—14 colt gg what will 6—3—20 cofi ? 
me 4 20 4 K 
the mak — 
ul- - , 
I3 189 27 
' 
ch Eo wo 
108 216 
27 56 
378- pounds 776 pounds 
»89' ſecond number 
0 6984 
6208 2jo) 1, d, 
776 378) 146664 - (3818 19—8: 
©#*5#3 2 
1134 —— 
3326 18 
024 —— _. 
— (08) ſpillings 
d 3024 : | 
' 3024 HE Ne 
facit 198 
I, | 
18 Oueſt. 8, If in 4 weeks F ſpend 135, 4 &' how long 
: will 831 6 5. laft me art that rare? : 


V Anſwer, 2238 days equal ro 6 Years, 48 days. See 
the Work: 


if C 
© .,.* , 
_— 
" Ms z 


f 112 The fingle Rule | Chap. 10. 
Ss. d. W. I © 
If 13—4: Require 4 ' what will 53-06 coſt? 
12 7 20 
30 28 days 1066 
13 12 


| rm 


r60 pexce 2 2132 
45 1066. 


12792 pence 
a 28 ſicond number | 
102336 
25584 
- 365) 
1610)3581715(2238(6 yrds 
+++ 2190, 


” 


32 
— Rem. (48) days 
38 
32 
GT T. days 
137 
128 


3 Rtthains (96) 


Queſt, 9. Suppoſe the yearly Rent of a Houſe, a 
yearly Penſion, or Wages be 73 . I defire -to know 
how much ir 1s per day ? | 
Here you are to bring the year-into days, and 'fay, 
i 365 days require 73 {, what will one day require? 

Now when you come to multiply 73 by 1, the Pro- 
du@ is the ſame, for 1 neither mulciplieth nor divi- 
+ deth, and 93 cannot be divided by 35s, ba _ 
_* wy viſor- 


X 


- 4 


IQ, 


"han." Ic wee Dirett. - 112 


Diviſor is bigger than the Dividend, wherefore bring 
the 73 4. into ſhillings, and they make 1460, which 
divide by the firſt number 355, and the Quote is 4 
ſvillings for the Anſwer, as you ſee inthe Work. 


days l. day 
If 365 —73—L 
20 


= 
. 


— 


365) 1460 {4% 
1460 facit 45. ptr Day 


(0) 


veſt. 10. A. Merchant bought 14 pieces of broad- 
cloth, cach piece containing 28 yards, tor which he 
veafter the Rate of 135. 6 44d, pr yard, now 
efire ro know how much he gaye for the 14 pieces 


> @ thatRate? 


Firſt, Find our how many yards are in the ig pie- 
ces, which you will do if you multiply the 14 
by 28 (the number of yards in a piece) and ir makes 
392 z —_— If x yard coſt 135. 62 4, what will 
392 yards 
you will find to be 129400 half-pence, 'which reduced 
make 265 /. 8 5. 4 4. For after you have mul | 
our ſecond and third Numbers together, the 

127400 , Which (according -to rhe ſeventh Rule) 

ſhould divided by the firſt number, bur rhe 


. number is 1, (which -neicher mukciplierh, nor divideth, 


and therefore the Quorienc or- fourth number is the 
ſame with the ProduR of the ſecond and third, which 
is in half-pence, becauſe the ſecond number was ſo re- 
duced, . See the Work, as followeth, 


? Work as followeth , and the Anſwer -- 


Act” -"eAge > a #2 - Gs _—_Y 
' Py "> : _ 
< — RO OT. __—_, OR Ig 


fx CO AUDI AI Sibogrond.n Nec 9 Ct Yrs A 


T4 


| ———— 


II2 
28 4 
392 yardi in the 1 4 piices 


yd. be: yds. . 
If 1 cofl 1365 what will 292 coſt ? 
I2 325 the ſecond number - 


32 1960 
13 784 
Cp— E176 
162 w—— 20 ' 


24) 127400 (53018 (26 


LL $* &. 10 
+ Fatit 265—8—4 192 | 
7 (08) ſhillings - 
Col, Rem. (8) 5 pence, or 44. 


Quit. 14, 1A Draper bought 420-345 of broad-clothy. 
and gave for-it afrer the Rate of 14 5. 10-2 4. per Ell Ex- 
glib, now I demand how much he paid for the whole, 
ac rhat Rate? | 

Bring your Ell into quarters, and.your giyen yards 
into quarters, the Ell is 5. quarters, and in 420 yards . 
are a0 « _ chen FJ , d $ puareers WY I4 5. 
IO + or 715 ſarthings) what- will _ 1680-quarters 
coſt ? facit 2501. 05 5, 004, See the Operation. 


1 El 


% 


ices 


Tards 
I 420 
$ '* & 


$ Q19, 1680 
F 


gS # d. . 
Ij $—14—10 }—— 168 
Il'2 T7Ig 
28 8400 
5 1680 
——_ 11760 | 
178 &, — 9g) L. 
4 s) 1201200 (2402410 (250 
71s Q's. ro 192 
C "& 20 x 82 
',  Facit 250—5—00 20 to 
12 Rim. (240) 4/407 $4 
10 | 
20 
20 
(0) 


Nueſt; 12. A Draper bought of. 'a Merchant $0 pie- 
ces of Kerſeys, each piece comaining z4 Rits "Flemiſh, 
(the El! Flemiſ being 3 quarters of 4 yard). to pay 
afrer che Rate of 8 s, 44. ptr Ell Engliſh, 1 demand 
how much the-g6 pieces coſt him at that rate? = 

Firſt, Find how many Ells:#1:wi{þ are in the $0 pie- 
ces by multiplying. 5o by 34, the. ProduR is 1700, 
which bring into quarters by 3, it. hakes $100 quar- 
ters, then Inn, as in the laſt Queſtion , and the 
Anſwer you will find to be ro2000! pence, or 425 &. 
Bchold the Operation, as followerh. y 


=_ 


4 > <fSan BBa4s © <li! of RIS ere en > 


& a 4 
TE '- NAar 


f 5 _ 


Yi. 8, 4. q7s. 
g—B—g—— [00 $0 
12 100 34 
110 4, $)$10000 (102000 200 «-J 
EEE I 50 
$ nth 
w— 1900 Ells Filem. 
IO 3 
Io mii 
—— $100 quarters 
(o ajo) &. 
12) 102000 (8g07o0 (425 
os; -f 
60 &g 
60 4 
(0) wo 
LO. 
Pacit 425 pound (o) 


Nueft. 13. A Goldſmith. bought a Wedge of Gold: 
which weighed 14 /; 30% 8 pw. for the Sum of 
$14 1. 4s. I demand what it fiood him in per Ounce ? 


Anſwer 60 ſhillings, or. 3 {. See the work; 


L. 


0%, p.Ww. [2 5s OR 
Ig —j—}— — 
12 20 fillings 20 
— ——_—— — 
3F 10284 (billings 20 pw. 
I4 20. þ.w, 
IL 0%, 3428) 205680 (6jo (34. 
20 | . 6 6 | 
_— 20568 —— Sn 
3428 pw. —— (0) fait 600" 3. 


(of Queſt. 


NEO, 


| of 


? 
1 $* irſt, Find the weight of the 4 bbds. which you may 


%. , "ZN Cad "LL - <4 


Queſt. 14: A Grocer bought 4 bbds. of ,. each 
weighing near 6 C. 2 47s. 14 {. which coſt him 24 
8 5, 6 a. per C. I demaud the value of rhe 4 bbds ar that 
Rare 


by reducing the weight of one of them into 


Sz 
and mulciply chem by 4 = Number of bhds.) and 
they make 2968 /.t y, If nC. or 1126, coſt 
2. 85s. 6d, what will 29681. coſt? Facit 644, 5 4. *© 
3 4. As by the Operation. | 

C. qrs8 t&#. 
6——2——l14 
—2 
26 
28 
So Þ EW l, 212 
If 112- 2—8—--6—--2968 5g3 


20 $32 monens 

——— w—— 4721, i bb, 
 -; $936 4 bogſhtads 
I2 — 


23744 
14840 29681. in 4 bhds, 
102 n— _ 210) l 
48 112) 1727376 (15423 (128|5 (64 


—  ——— 


$82 112 I2 12 


*o\, oj 4 >a » 


'\. 


Qaeſl. 15. A Draper bought of a Merchant 
of Cloth, each Pack eontaining 4 Parcels, and each 
parcel 10 pieces, and in each piece -25 yards, and 
gave after the Race of 4 /. 16 5s. for 6 yards, now. I 


{wer 666 l. 

Firſt, Find out how many yards there were in the 
8 packs, as by the following, work you will find there 
are 8320 yards; then ſay if 6 yards coſt 4 /; 16 s. what 
will 8320 yards coſt, &*:, | 


8 packs 
4 
32 parcels 
IO 
320 pieces 
26 
= 4. M4. — 
If 6—4—16—8320 1920 
20 96 640 
96 49920 8320 Jas, 
74880 


—— _ | 


6) 798720 (1391110 (66 96 


I2 
Facit 6656 |, —— 


(0) 


8 packs 


defire ro know how much he gave for the whole ? Ane 


— 


- 


NAP. V. ed Ho, SITT2, Þ 

By this time the Learner is (I ſuppoſe) well Exerci- 
ſed in the Praftick and Theerick of che Rule of Three 
Dire, bur'ar his leiſure he may look oyer the follew- 
ing tons, whoſe Anſwers are given, but the ope- 
mnon purpoſely omicted as a Touchſtone for the Lear- 
ner, thereby to try his Ability in what hath been de- 
livered in the former Rules. 

Queſt. 16. If 24 1. of Raifins coſt 6 5s. 6 4. what will 
18 Frails coft, each weighing Near 3 qrs. 18 /. Anſwer 
241. 17 5. 03d. al as 

Aueft. 19, If an ounce of Silver be worth $ ſhil- 
lings, what is the price 'of - 14 Ingots, © each Ingor 
welghing- 71. $ 0% 10p.9,'* Auſwer 2131. $5. 

yet. 18. If a piece of Cloth coſt 104 16 x. 8 4. 
I.demand how many Ells Zng/iþ there are in che ſame, 
when the Ell at that Rate is worth 8s. 4d. Anfw. 26 
Ells Englih; 

Queſt, 19. A FaRtor bought 84 pieces of Stuffs , 
which coſt himinall 537 l. 125. at $5. 4 4. per yard, 
I demand how maay yards there were in all, and how 
many Ells Engliſh were contained in a piece of the fame ? 
Anſwir 2216 yards in all, and 19+ Elk Engliſh per 
piece. 


+4 *%* a> 
. q 
, 


Nuefl. 20. A Draper bought 242 yards of Broad- . 


doth, which coſt him in all 2544. 10 s. for 86 yards 
of which he gave after the Rare of 21 5s. 4d. per yard, 
I demand how many he gave per yard forche Remain- 
der ? Anſwer 208. 10 d. 554 per yards, ; 
Queſt. 21. A Faftor bonght a\ cerrain quanciry of 
Serge and Shalloon, - which cogerhet coſt himgzs 1. r4 7." 
10 d. the Quantity of Serge he- bought was 48 yards' 
at 35. 4 d. per yasd, and for every rwo yards of Serge 
he had 5s yards of Shalloon, I demand how many 
yards of Shalloen he had, and how mach. the Shalloon 
coſt him per yard?? Anſwyy 120 yards of Shalloon at r /. 
16 5. 05 53 4, pr yard. | | 
Queſt. 22. An Oyl-man bought $g Tun of Oyl, which 
coſt him 151 1. 34 5. and ir fochanced that ir leaked 
out 85 gallons, bur he is minded to ſell ir again, fo as 
that he may be no loſer by it, Idemand how * 
mu 


b "> 0 


TW > , Ty 


| "on Thee fmole Kule Chap. It. I Cha 
muſt ſell it per gallon? Anſwer, at 4 5. 6435 d. per. 
n 


on. | 

Queſl. 23- Bought 6s packs vf Cloth, each con- 
gs Foy nay 4 d. per Ell Jo colk.:. 
108041, I demand how many yards there were in each, 
Cloth ? Anſwer 27 yards in each cloth. ye 

et. 24. A Gengleman hath $536 /. per aznum, and 
his Expences are one day wich another 18 5s. 104. 
3 q's. I defire to know how much he layeth. up at 
the years end ? Anſwer 191 L. 0g 5. ood. I 47. 

Queſt. 25. A Gentleman. expendeth daily one da 
with ;anorher 27 5. 1o 4 d. and ar the yearsend layerh 
up 340 /. I demand how much is his yearly Income ? 

Anſwer 848 |. 145. 4 4. 4. 

Queſt. 26, If I @h 14 yards for 104. 105. 004. 
how many Ells Flemifb ſhall I ſell for 283 L. 195. 06 4. 
at that Rate ? Anſwer 5042 Ells Flemiſb, 

Duet. 27. If 1004. in 12 Months gain 6 1. Inte- 
reſt, how much will 55 /, gain in the ſame time, and 
at the ſame Rate ?. Ayſwer, 4 Ll. 10 5, 

Nurfi.. 28. If 100. in 1e Monthsgain 6 1. Intereſt, 
how '\much will it gain in 5 Months at that Rate ? An- 

 Fwer 31. 1035. 

* _ . Queſt. 29. A certain- Uſurer put our 751. for 12 
Months, and received Principal and Intereſt 81/4. I 
demand what Rate per Cent. he received Intereſt ? An- 
fwer, 8 L, per Cent. 

Nueft. 30. A Grocer bought 2 Cheſts of Sugar, the 
one wel Ray Fn 17.C. 34/9 i4b arzh, 6 5. - 
peri,T. t weighed neat18 C, 1 97-21 l. at 454. 
WAS he. mingleth together, now I defire to 

bow how much a C. weight of this mixrure 1s worth ? 
Anſwer 21. 4 5. 34.2 5552 qrs. 

Dueft, 31, Twomen; viz, A and B deprrted both 
from one place, the one goes Eaſt, and the other Weſt, 
the one travelleth 4 miles a day, the other' 5 miles a 
day, how far are they diſtant the gb day after their 

3 


departure ? Anſwer 94 miles. 
Queſt, 


">< 
5 <6 


eo. 


COP, 19 © Direct. "TAL 
Oueſt. 32- 4 flying every day 40 miles Is purſued 
4 the 4th. day after by B , Sh $0 
Moore's Arithm. miles a day, now the Queſtion 1s 1n 
ap.8, Queſi.q. how many days, and after how many 
= 9 miles Travel will 4 be overtaken? 4x- 
IX Iter,  B overtakes him in 32 days, when they have 
Travelled 600 miles, * 

11. The General Effet of the Rule of Tliree Di. ® 
re&, is conrained in the definirion of the {ame, that” ts. 
ro find a fourth Number in proportion conſiſting of 
7 [wo cqual Reaſons, as hath been fully ſhewn in ail rhe 
| foregoing. Examples. 

2 The ſecond EffeR is, by the price or value of one 
thing ro find the price or value of many things of like 
kind, 

The third Effe& is, by the price or value of, many 
things to find the price of one, or by the price of 
; many things (the ſaid price being 1) to find the price 
of many things of like kind. 2 

| The fourth Effe& is, by-che price or value of ma-/ * 
ny things, to find the Price or value of many +h1ngs 

ot like kind. - 

+ The fifth EffeR is, thereby to-reduce any.Number 
, HJof Moneys, Weight, or Meaſure, the one ſort into the 
other, as in the Rules of Reduction contained in the 
eighth Ghapter foregoing. Examples of irs -yarious 
Effe&s have been already anſwered. = 

12. The Rule of 3 Dire is thus proved, tiz. mul- 
tiply the. firſt Number by the fourth, 
and note _the Produ, then. multi» The Proof of the 
ply che ſecond Number by the third,” Ralz of Three 
> nd if rhis;Frodudt is equal ro the Dire. 
roduRt of. rhe. firſt and fourth, then | (4 
he wark is rightly performed,otherwiſe it js erroneovs- 

So . the. firſt Queſtion,,of this Chaprer (whoſe An- 
wer, or fourth number we found to be F8.5;) ts. thus 
proved, viz, the firſt Nontber is 4, which multiplied 
y 18 (the fourth) producerh 72. And the ſecond and 
hird Numbers are 12 and 6; Which multiplied roge- 
Wer produce 72, equal to the Frodutt of the firſt ard 
purth, 2nd therefore I corclude the woik to he right- 
y performed, ; G Always - 


"x22 ' The ſinole” Ride, &e. Chap." tc 
Always obſerving, chat if any thing remain'after yc 
have divided the Produd of the fe and third Num 
bers, by xe firſt, ſuch Remainder in proving the ſame 
muſt be added to the Produdt of the firſt 2nd fore 
Numbers, whoſe Sum will be equal ro the ProduC 
the ſeccnd and third, (the fecord number being c 
ſame. denomination with the fourth, andthe firſt wit! 


the ſame denominarion of the third. ſi 
So the Fourch Queſtion of this Chapter bei - 


again repeated, viz. If 14). of Tobacco coſt 27 
what will, 78 {, coft ar char Rate? The Anſwer (off ©* 
fourth number) was-46 1. os. 104. I 97,3, whic 
is thus proved, wt. bring the fourth numbir into ſa 
things, and it makes 44249 which multiplied by th 
firſt Number 14, produceth 615488 (the ſecond wh: 

remaineth being added rhereto) then (becauſe I re 
duce my fourth number inco farthings) IT reduce mfj P® 
ſecond, (viz. 27 5.) into farthings, and they are 1294 a 


which mulriplyed by che third nxmber 478, their Pre = 
du& is 619488 equal to the Produd of the fot anf 
fourth Numbers. Wherefore I conclude the operatic la 
ro-be true, This is an infalfible way- to prove tH}f ©© 


Rule of Three Dired, and ir is deduced from the 12 
Seftion of the gth Chapter of rhis Book. 
Thus much concerning the fingle Rule of Thre 
Dire, and I queſtion nor bur by this rime "the L 
ner is ſufficiently qualified ro reſolve any. queſſtie 
pertinent to this Rule, nor relying upon Fradtions, « 
Geometrical Magnitxdes, Thoſe that are defirous ro 
the Demonſtration of this Rule , ler chem Read t 
fixth chapter of (che <groe Mr. Kerfr's Append 
to Wingate's Arithmerick. Or the fixth Chapter of 
Oughtred's (Incomparable) Clayis Mathematice ; By bt 
which Authors this Rule 1s largely demonſtrared, bei 
grounded'upon the 19th. Prop. of the 7th and the 15 
Prop of the gth uf Exclia. Elam. 
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CHAP. XI. 
The Single Rule of Three Inverſe. 


or i” T HE Golden Rule, or Rule of 3 Inverſe, is when 
bn there are 23 Numbers given to find a fourth, 1n 
ſuch proportion .to che g given Numbers, fo as the 
fourth preceeds from. the ſecond, according ro the 


 witt 


om ſame Rare, Reaſon, or Proportion that rhe firſt pro- 
Ir le cceds qo. oe, or the Proportion 1s, 

; As the third number 1s. in, pfropor- 
ag tion to the ſecond; ſo 1s rhe firſt ro Ai a: har 5 
| the fourth. ; "i 7 
J.: So if the 3 numbers given were 8, 12, and 16, and it 
TH were required to find, a fourth xuniey in an inverted 


ce mil Proporriow tg theſe, I fay that as 16 (rhe third Nam- 
-— @ be) is the double of, the brit term or number (8) fo 
muſt 12 (rhe ſecond apmber) be 'xhe double of the 
| fourth ; ſo will you tind-che fourth term or xumber to be 
Pa 6. | And as 1n, the Rule of 4 Dire, you. multiply the 
mY ſecond and third together, and divide their ProduR 
© "'F for a fourth 4 age pay Numbtr : So, 
© 12H 2. In theRuleof 2 Inverſe, you muſt Mukiply the 
Thrd) {<c20d term by the firſt (or firſt term by che tecond) 
'L JF and dividethe ProduQt chereof by the third :irm.. ſo the 
"eſti 4vcticot will give you the fourch term ſought, in. an Ip- 
w JF verted Proportion. The ſame order being obſerved jn. his 
*> Þ Rule, as inthe Rule of 3 Diredt , for. placing avd di- 
. by ſpoſing of the given. numbers, and after your nunbers 
ac IF arc placed in order, that you may know whether your 
(2 Queſtion be to be Refolved by the Rule Dizeft-or 17» 
he verſt, obſerve) the general Rule: following. | 
At . When your Queſtion. is ſtated, ,and your rWWbers 
he 15 


orderly diipoſed, Confider in the- feſk- place, whether | 
the fourth tam or number ſought, ought..ro be. more, 
or le(s than the (econd tm 3. which your may-.eabily 


1 A do; Ard if itis required ro he more, or greater than 
? Fre ſecond term, then the leffer  Extream mult be your 
Diviſor, bur if 1c; cequire: leſs, then the: bigget Ex- 
G 2 liam 


_—- Pegg - 


ftream muſt be your Diviſor, (in this Caſe the firſt and 


third numbers are called Extreams 19 ReſpeR of che ſe-,, 


cond.) and having found out your Diviſor, you may 
know whether your Queſtion belong to the Rule Direft 
or Inverſe ; for it the third term be your Diviſor, thn 
Tc is Inverſe, butif the firſt te-m be your Diviſor, then 
it 15a Di-et Rule, As in the following Queſtions, 
Quelt. 1. If 8 Labourers can do a'certain piece of 
work in 12 days, in how many days will 16 Labou- 
rers do the fame? Anſwer in 6 days. 
Having placed the numbers according to the 6th, Rule 
of the 10th, Chapter, I conſider 
that if 8 Men can fiviſh the lab. days Ub. 
Work in t2 days, 16 Men will g—12——16 


do ir in leſſer (or fewer days, 8 

than 123) theretore the biggeſt — 
Extream muft be the Divilor, 16) 96 (6 dajs 
which 1s 46, and therefore it 1s the 96 

Ruleof 3 Inverſe, wherefore I'mul- 

tiply the firſt and ſecond numbers (0) 


rogether. viz. 8 by 12, and their Fatrit'6 days 

Produft 1s 96, which drvided by 16, _ 6 days for 
the Azſr nh ſo many days will 16 Labourers 
perform, _ .ce of work, when 8 can dv it in 12 


days. 

Queſt. 2. If when the meaſure (viz, a peck) of Wheat 
evſt 2 ſhillings, the penny Loaf weighed (according to 
the Standard, Sratute, or Law of F#ngland) 8 Ounces, I 


demand how much it will weigh when the peck is, 


worth 15. 6 d. according to the ſame Rate Gr Propor- 
tion ? Anſwer 10 oz. 13... 8 gr. 

Having placed and reduced the given nambers accor- 
ding to the 6 and g Rulesof the roth,'Chaprer, I con- 


fader, that at 1 5.-6 4. per peck the penny Loaf will} 


weigh more than at 2 5. per peck, for as the price de-' 
creaſerh, the weighr increaſerh, and as the price in-' 
creaſeth, ſo the weight dimiinifheth, wherefore becauſe 
the'term requireth more than the ſevond, the lefler 
Extrean, muſt be rhe Diviſor, 1 5. 6 d. or 184. and 
haviogdniſhed the work, Ifind the Anſwer robe 100% 
| + 
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. 13 paw. 8 gr. and ſo much will the penny Loaf weigh, | 
, wha the peck of Wheat is worth 1 s, 6 d. according 
nay to the given Rare of 8 ounces, when the peck 1s worth 2 


+ ſhillings, rhe work is plain in the following Operation. 
hen i s a 
2 — =—— 2. —  ——— \ 
of 12 24 12 
Ou- dive cncidcbrnis 
24 32 18 
ule 15 
0 PW 8h 
p 18) 192 (10—-13—--8 
1 X Ss 
»B 
Rem. (12 
5 ( ) p W, "i " | J 
18) 240 (13 | 
18 
60 
for : 54 
ers C——— 
I2 | (6 ) 
24 
(eat m—_—_— gy. 
tO 18) 144 (8 
, I 144 
k Is , —O 
or- (o) 


OF Queſt, 3. How many pieces of Money or Merchandifſe 
on” Fat 205. per piece are to be given, gr Received for 240 
will pieces, the value or price of every piece being 12 fhil- 

fings 7 Anſwer, 144. - For if 12 s require 240 pieces, 
in-F then 20 ſhillings will. require leſs; therefore the big- 
uſe Y peſt Extream muſt be the: Diviſor, which is the third. 
fler F number, &c, See the Work. -. 
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2/0) 2880 (144 pitces at 20 $. pr pidee. 


2 
8 
8 
8 
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(0) 
Nueſl. 4. How many yards of 2 quarters broad are 


required to double, or be equal 


in meaſure ro 3o yards, that are YY$. mm Og—q"s. 


s quarters broad ? Anſwer v0 
yards , For ſay, if 5s quarters 
wide Require - yards long, 
what leogth will three quarters 
broad require? Here I conſider 
that 3 quarters vroad will re- 
quize more yards than 3d, for 
the nerrower the Cloath 1s, the 
more in length will go to make 


equal meaſure-wich a broader piece. 4 
QutP. .g. Art the Requeſt of a Friend T lent him 


5 


30 3 
5 

3) 159 ($0Jds. 
T 


(5) 


Courtefie ar my Neceflity , but when I came to y#F- 


200 {. for 12 Moneths, promiſing ro” do me the _— 


queſt jc of him, he could ler me have bur 150 flow 
I defire ro- know how long I may keep this. Maney to 
make pienary ſdtisfa Hon for my former: kindnefs 'ro”' 


Friend ?* 4tfwrr 15 Moriths, 


I fay,If 200!, require 12 Monrhis, whit «ill 1 8d require? 
1 524. will require more time than 12 Months; therefore 


the 1:fſcr Extream;(tiz 150)muſt be the Diviſor , Mulci- 
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ply 


">. 
& 4 * ESE % 


£* 7O BZEEWE 


=s $0 


*fo 
2c 


_ , od 


2 756 


'C 


f, 


TK. - o ) #, i. A + 


p'y and Divide, and. you will find the fourth inverted 
Prapmional co -be 16, and ſo many Motiths I ought to 
keep the, /1 5o {. for (arisfattion. 

Qaeſl. 6. If for 24 5. I have 1200 {, weight carried 
36 miles how many miles ſhall 1800 1. be carried for 
the ſame Money. ? Avſwer 24 miles. | 
- Duet. 7; It for: 24 5. I have 1200 (. carried 35 

miles, how. many, pound weight ſhall I have carried 

24 miles for the ſame Money ? Anſwer 18001. 
wetght. 

- ®weſt. 8. 1f 100 Workmen in 12 days finiſh a piece 
of 'work or ſervice, how many Workmen are (ufficicne 
ro dothe ſame in 2 Days? Anſwer 460 Work-men. 

Lxehl,' 9. & Colonel 15-befieged in a Town in which 
are 1000 Soldiers,. with proviſion of Viauals only for 
3 Moneths, the ion is, how many of his Soldiers 
muſt he diſmiſs, that his ViRuals may laſt the remai- 
ning. Soldiers 6 months ? Arſwer, 500 he muſt keep, 
and diſmiſs as many. 

* Qurft, no. If Wine, worth 201. is ſufficient for the-- 
Ordinary .of 100 Men, when the Tun is fold for $26 
how many Men will the ſame 20- pounds worth ſuffice, 

when the Tun is worth 241. Azfwer, 125 Men. 

_——_ It. Row: much Pluſh: is ſufficient to line a 
Cloak which hath in « 4 yards of + quarters wide , 
when the Plaſh 1s but 3 quarters wide ? Avſwer. 95 
yards of Pluſh. 

Rzeſte 12. How many yards of Canvas that js Ell 
wide, will be ſufficient to. line 20 yards of Say, that 
is 2 quarters: wide? Anſwer, 12 yards. 

, Nueft;' 13, How: many yards of Matring.that is two 

"foot witle, will cover a Floor that 1s 24 Foot long, and: ” 

| 20 Foot broad ? Anſwer, 240 Foot. 

Oueſt, 14. A Regiment . of Soldiers conſiſting of: 
1000, are-to-have new Coats, and each Coat to con- 
rain 2 yards; 2-quarters of- Cloth, that is 5 quarters 
wide, and they are to be lined with Shalloon char is 

Fd nav ny wide, I demand how many yards of Shal- 

will line them? Anſwer , 16666+: quarters of 

. yards, or -4166 3 yards, 


G. 4 Queſt... 


” 
% 
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ur, 15. A Meſſenger makes a Journey in'24 days, 
when the day is 12 hours long, I defire ro know in 


how many days he will go the ſame when the day is 
15 hours long ? Anſwer, 1n 18 days. 


Qxtſt, 16. Borrowed of my Friend 641. for 8- 


Months, and he hath occaſion another time for to bor- 
row ot me for 12 Months ,. I defire to know how 
much I muſt lend to make gqod kis former kindneſs 
to me ? fnſwer 421. 135. 04d. 

4+ The General Effe& of the Rule of 3 Inverſe is con- 
tained 1n the definition of the ſame, that is, to find a 
tourth term in a Reciprocal! Proportion, inverted rothe 


| Proportion given, 


The ſecond EffeR, is by two prices; or values of 
rwo ſeveral pieces of Money or Merchandiſe known; 
ro find how many pieces of the one price {s to be gi- 


ven for ſo many of the other. And conſequemly to. 
"Reduce and Exchange one fort of Money , or Mer- 
chandiſe, into another. Or contrariwiſe to find the + 


price unkthown of any piece given to Exchange in Re- 
ciprocal Proportion. 

The third EffeR, is, by two differing prices of a 
meaſure of Wheat bought or ſold, and the weight of 
the Loaf of Bread , made anſwerable ro ohe the 
prices of the meaſure given, to-find our the welght 
of the ſame Loaf, anſwerable to rhe orher price of 


the aid meaſure given. Or contrariwiſe by the two- 


ſeveral Weights of the ſame prized Loaf, and che price 
of the meaſure of Wheat anſwerable ro one! of thoſe 
Weights given , to find out the orher-price of the! 
meaſure anfwerable to rhe other weight-of- rhe iame 
Loaf. 

The fourth EFcR, is, by two lengths, and one 
breadth of rwo ReQtangular Planes known, to find our 
anorher breadch unknown, Or by two breadths and 


one length given, to find out another length unknown, 


in an inverted Proportion, 
The fifch EffeR, is, bby double:rime and a-Capial 
Sam of Money borrowed or Lent, to find-out another 
Capical Sum anſiwerable to one of: the giyen Times 3 
of 
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of Three Inverſe. 129. 
or otherwiſe, by two Capital Sums, and a time anfwe- 
rable to one of them given-to. find our a cime anſwera- 
ble ro the other Capital Sunn in Rec | Reaſon 


: 


The fixth effet is, by two differing Weigtits of | 


- 
. 


Carriage, and the diſtance of the: places in Miles or jo 


Leagues given, ro find another diffance 'in thiles an- 
ſwerabvle to the ſame price of payment;. Or otherwiſe 
by two diſtances in miles, and rhe weight anſwera- 
ble ro one of the diſtances (being carried for a cet- 
rain price) ro find out the weight anſweradle ro che: 
other diſtznce for the ſame price, 

The ſeventh Effet is by double workmen, and the: 
rime anſwerable to one of the numbers of workmen gi-- . 
ven, to find out the time anſwerable ro the other” 
nu%ber of workmen, in-cthe performance of any work or 
ſervice Or contrariwiſe,by double time and rhe work- 
men anſwerable to ene of thoſe times given, to find 
our the number of workmen anſwerable ro" the' othe? 
time, in the performance of 'any work or ſervice, 

Alſo by a double price of Proviſion, and the num- 
ber of Men, or other Creatures. nouriſhed for” .a cer- 
rain time, anſwerable ro one of the prices of Proyifion" 
given, to find out another Number .of Men or other 
Creatures anſwerable to the other price of the Provi- 
fion for the ſame time. Or contrariwiſe by rwo num- 
bers of Men' or other Creatures nouriſhed , agd one 
price of Provifion anſwerable ro one of rhe zunbers' of - 
Crearures given, ro find our the other price of: rhe 
ſame Proviſion anſwerable to che other nwber of: Crea« 
rures, both being ſappoſed ro be nouriſhed for the 
ſame, &c. As in the foregoing Examples is fully de- 
clared, 

To prove tlie Operation of the Rule of 2 Invnſe;. 


_ multiply the third and/fourth terms rogerher, and nore- 


their Produd ;, and mulciply the firſt and. ſecond'ro-- 
gerher, and if their Produ& is equal to the_ Produtt 
of third and fourth, rhen is the Work truely wrought; 

but if fr fallech our otherwiſe, then ir is erroneous. 
As in the firſt Queſtion of this Chaprer, 16 (the 
third nwaber) beivg mulciplyed by 6 (the fourth xunber)/ 
Gs the: 


Chap. 12} 


gk, ab Phat of 8 the fir 
iy i oe ).1 S $6, 
| Nt oves ; "the work..to 


9" in et zon) ant by * retiatn," 
er muſt be added to u& of the 

aud -fou ona Fo. and if che Nut te aa ro the 
Rr of he firſt and ſecond, (the homogeneal terms 
being of one. denom? ia che work i right. 
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"bt" Double Rule of Three Dire8. 


| Ns are already dehvered the Rules of Single 
ior, and wh; come now. to lay down 

the, Rules ot, Plural Proper 
Is 2 Trperies is he more Operations in che 
nale gt Th than one, are required before a, Solu- 
fore 1 ay. 


F<: to the Queſtion propounded. There- 
that require Plurality in. Proportion , 
chere are always given more than three-xumbers, 
2+. When chere are given 5 numbers, and. a {ixch, 1s 
rcquire: la, Proportioz thereunto, then this ſixth Pro- 
eojoap)- ſaid to be found: out by.che double Rule of 3, 
bo following, viz. 
io9 4.1n 12 months gain 6 1. Intereſt, how much 
Wy 7 23 ther 9 months'? 
ions in the double Rule of 3 may be re- 
ſoly oa her Ss two ſingle Rules of three, ar by one 
le.of. Three, compounded of ;che five given 


A A PER Rule of 4 js either Dire&,. or. elſe 
Inverſe........ 
5. The double Rule of 3.Dirtt, is when” unto 5 
given Nenbers a fixth proportional may be found our 
Þy ro ſingle Rules of Three Diref. 

4. The five _”_—_ Nambers 10 the double Rate. of 
; ce 


5 4 
p LS Þ " 
AL $ 44 # - 
C ' Q o # PF > 


— conſt 2 parts, 
In yn eres 


3. 
Ce 0s 
matid lies itr rwo 


ſecand Rule: of, chis Chapt 
Lmenths gain 547, Incereſt;\ whar will 76 1. gain in 'g, 
amnonths ? Here the Suppofirion is din 100, I2, 
and's, for it is faid, if (or Su 
months gain. 67. Intereſt: and: rhe 


"236.8 


the $ on 15 conta 
Od Gant the 
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Demand heth in 


gain in 9 Months 

7. When your "Ln is. ſtared, the next thihg» 
will be to- diſpoſe'of the given Numbirsin due order” 
and place , as a Prepai 
Aro ou may do, Firt, obſerve which "of the 


tion wich che Num 
ſecond Nanbe (in'the firſt oper _y the Single Rule- 

p of 3, and one of the other Numbers in_the « 
ziop (ir, mdtrers nor which)" muſt” be che firft Number, 
ant r & Xumbey in the Demand which is of the fame- 

,Denomination wich-rhe firſt, mu} be rhe third Namber, 
which three Numbtrs being "thus placed; will make one 


perne Queſtion in the on Rule of Three, as ia the- 


remenrioned Example ; Firſt, 1 confider, thac the- 
N whe required int Queſtion is the Intereſt or- 
Gain of 95 {, therefore rhar Number in the Suppo 
which. hath the fame name (viz. 61. which is the In- 
rereſt or Gain of 100 4.) muſt be the 
ſecond Number in the firſt Operation, 
and either 100 or 12 (itmarters nor 
which) muſt be the firſt Number 3 but I'will rake 
109, and then for the third Wenber, I pus that Nem- 
bry 1n the Demand which hath the ſame Denomina- 
tion with x00, which is 95, (for they bork fignifie 
pounds principal) and then the Wambers will ſtand as 


| Jou lee inthe Margent. 


100—5—7g 


vi Firſt, « Sappoſition, and 


of the. 
Chapter, viz, If 1001, 40 12. 


e) 1004. in 12. 


75 and 93. for fu demanded how much- 7 51. wilt 


firion - 


rative for Reſolution 4 which: » 


Numbers in the Su poſition is of the ſame Denomina- s | 
i required”; for” that, muſt be the- 


* 


me 
But 
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But if | had for rhe firſt Number pur the other Num- 
ber in the Suppoſicion, viz. 12+. which ſignifieth 12 


-—_ Months, then the third Number muſt 


have been 9g, which is that Number 16— 6—9g 
1n the Demand which hath the ſame 
Denomination. wich rhe firſt, viz. 9 Months, and then 
they will ſtand as you ſee wy the Margent, | 

There yer ' remain two #umbers. ro be diſpoſed of 
aid thoſe are, one in che Suppoſi- 
tion , and another in the Demand 3 100—&——7 5; 
rh at which is of the Suppoſition, I 12 9 
place under rhe firſt of the three 
Nunbers, and the other which. is.in Or thus, 
the Demand I place under the third 
xumber, and then 2 of the_ terms in 12-—6——-9 
the Suppoſicion will ſtand (one over 100 T 
the other) 1n the firſt place, and the 
2 terms in the Demand will ftand (one over the other) 
1m, che third place, as in the Margent. | 

8, Having diſpoſed, or ordered the uwmbers given 
according tothe laſt Rule, we. may proceed to a Reſo- 
lucion, and firſt I work with the three uppermoſt 
Numbers, which according to the firſt diſpoſition are 
100, 6, and 75, which is as much as to ſay, If 1oo /. 
require 6 /, (Intereſt) how much will 95 /, require ? 
winch by the third Rule of the clevench Chapter I 
find to be Dire, and by the 75 and-8 Rules of the 
tenth Chap. I find the fourth Proportional number,, to be 
41. 105. fo thar by the foregoing ſingle Queſtion I 
have diſcovered how much Intereſt 75 {. will pain in 
12 mon. ; the operation whereof followerh on the left 
hand under the Lerter A ; and having diſcovered how 
much 75 {. will gain ing12 Months, .we may by ano- 
ther Queſtion eafily diſcover how much it will gain 1n 
© months, for this fourth xumbrr (thus found) I put in 


"the middle between the two loweſt Numbers of the 


five after they are'placed according to the ſeventh 
Rule of chis Chaprerz and chen ic will be a ſecond 
Number, in another Queſtion in the Rule of Three, 


the numbers being 72 4 16 9 te firſt and third 
numbers 


Chap.-12:; of Three Dire 
xunbers being. of one Denomination, 
and may be thus expreſſed, if 12 months require 4 l, 
10s. Intereſt, what will 9 months ire?” And by © 


the third Rule of the x1th. c "1 find ir to. 

Dire Rule, and by working according to the dir 
laid down 1n che 9,8, ad g Rule the 10th. Chap- * 
ter, I find the fourth Propotional number to the laſt fin- 
gle Queſtion to be 3 |. 07 5s. 06 d. which is the fixth - 
Proportional number to the g given numbers, and is the 
Anſwer to the general Queſtion. The work of the laſt 
ſingle Queſtion is exprefſed on the Right fide of the 
Page under the Letter B, as followerh, 
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% 


LOO—— G——5 


*A 12 9 B 
lL. FH? then ſay 
If 100—&——75} #% 0. & « 
75 If 12—4—J0-—g 
w—_—_— , 20 
30 
42 90 ſhillings 
— Hz. I'2 
1100) 4150 G--16 — 
4 180 
—— 90 
Rim. (50) | id 
Muit. 20 1080 penre 
ry — kl }..d. 
1100 )r0Jo0, (10 #, 9 
12) 9720 (8r0(617(3--7--6 
L. Lp 96 72 
Facit g—_—_I — 
I2 90 
12 84 
(0) (6) pen 


Facit 3—9—6 


© | "The donble Roe F Chip. 12; 


. fa ne, If the 5 given, Nawbers had 


S F = 4 
F nc "I wt Dd 


"* in 7. Days, ho 


_ $6 that by the foregoing Operation I conclude that if 
1001. un 15 OKs In {. Intereſt, 75 1. will gain 
3.0, 7.5, 6.4, 1's months, afeer the ſame Rate. 
© The Anſwer would: hafe been the 
| I2—6—9 
been ordered according to” the fe- 100 7% 
cond: Merhod, wiz, as you ſcein the 
Margent. | 

'For firſt, T ſay, if 12 months gain 6 !. what will 9 
months gain? This Queſtian I find to be Dire by the 
34. Rule of the 11th. Chapter, and by the 7 and 8 
Rules of the 10th, Chapter, T find the fourth” Propey- 
tional Number to theſe three to be 4. 105. 

Thus have I found out wha is the Intereſt of 100 1. 
for 9 months, .and-l am now to find the Intereſt. of 
75 {, tor 9 months ; to effe&t which, I make this 4th. 
Number (found as before) to be my ſecond Number 
in the next Queſtion, and ſay, If 100, require 
4 l.. what will 75 require? This Queſtion I find (by 
the faid third Rule of the eleventh Chaprer) tro be 
Direft, and by the ſaid 7th, 8th, and gth Rules of 
the tenth Chapter, I find the Anſwer to be as. before, 
viz 34. 755. 64. 

This Rule hach been ſufficiently explained by the 


'- foregoing Example, ſo thar the Learner may be able 


to reſolve the following (or any. other) Queſtions per- 
einent to the double Rule of 3 Dire, whoſe Anſwers 
are there given, but the Operation purpoſely omitred 
ro try the Learners Ability in the Knowledge of what 
hech been before delivered, 

Queſt. 2. A ſecond Example 10 this Rule may be as 
followeth, viz. a Carrier receiveth 42 ſhillings. for the 
Carriage of 300 weight 1 50 Miles, I demand how much 
he ought to receive. tor the Carriage of 7 C. 3 975. 
14 {. $0 miles ac that Rate ? Anſwer, 35 s. 9d. 

Queſt, 3. & Regiment of 935 Soldiers cat up 351 
quarcers of Wheat in 158 Days, I demand how many 
quarters of Wheat 11232 Soldiers will eat in $6 Days 
at that Rite? Anſwer, 1404 475. 

Queſt. 4. If 40 Acres of Graſs be mowed by 8 men 
w many Acres ſhall be mowed by 24 men 


- 'S & 


= T4 . 
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Loweſt, 5. It 48 Buſhels of Corn (or &her Seed) yield 
of Buſkels in 1: Year, how much: will 240 Buſhels 
yield in $ rg at that Rate? \That'is ro ſay , if chere 
were {owed 240 Buſhes" every one of the'6' years? 
Anfwer, 17280 Buthels, © 

Queſt, 6, It 4o ſhillings is the Wages of Men for 
s days, whar' ſhail be the Wages of 32 men for 24 
days ? ' Anſwer, 168 (hillings. or 281. 8 x. 

Queſt. 9. If 14 Horſzsear $65 Buſhels of Provender 
in. 165 Days, how many Buſhels will 20 Horſes ear in 
24 Days? Anſwer, 120 Buſhels, 

Queſt, 8. If 8 Cannons in 1 Day ſpend 48 Barrels . 
of Powder, I demand how many Barrels 24 Cannons 
will ſp:nd in 22 days at that Rate? Anſwer, 1728 
Barrels. 

Queſt. 9. If in a Family confiſting of 5 Perſons 
there are drunk our 2 Kilderkins of Beer in 12 days, 
hoiv many Kilderkins will there be drunk out in 8 days 
by another Family confiſting of 14 Perſons ? Anſwer, 
48 Gallons, or 2 Kilderkins and 12 Gallons, 

Queſt. 10. An Uſurer pur 75 L. out to receive Intereſt 
for the ſame, and when it had continued 9 Mone:hs , he 
received for Principal and Intereſt 78/, 75. 64d. 1 de-_ 
mand at what Rate per Cent. per Annum, he received In- 
cereft? Anſwer, at 61. per Cent, per Aunum. 
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CHAP. XII. A 


The Double Rule of Three Inverſe. 


I Þ gn Double Rule of z, 7zprrſe, is, when a Queſtion 

1a the Double Rale of 3 js teſolved by 2 Single 

Rules of 3, and one of -rhoſe Single Rules falls out ro 

be Inverſe, or requiresa fourth numbir 1n Propirtion Rt 

ciprocal ( for both the —_— are never Innerſe.) 

2, In all Queſtions of che Double Kule of F(as well 
Inotrſt as Direct,) you are (inche diſpoſing ot the. 5. - 
| gVea.. - 
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The Double Rule Chap. 13. 
wambers) to obſerve the ſevench Rule of the 1 2th Chap- 
ter, and in reſolving of it by two ſingle Rules, © 
ſerve to make Choice of your Numbers for the firſt , 
and (ſecond, fingle Queſtions. according ro the dire- 
ions given in the cighth Rule of the ſame Chapter, 
as in the Example following, vi. 

Queſt, r. If roo Ll. Principal in 12 Months gain 6 /. 
Intereit, what Principal will gain 31. 75. 64. ing 
months ? 

This Queſtion is an Inverſion of the firſt Queſtion 
of the 12th Chapter, and may ſerve for a proof thereof. 

In order to a Reſolution , I diſpoſe of the $ given 
Number 5 according co the ſeventh Rule of the laſt Chap- 
rer, and being ſo diſpoſed, will ſtand as followeth, 


I2 100 9 
6 bs 4; i 
g—=2—6 


Or Thus, 


I. $. d. 
6 100 z—7—6 
I2 9 


Here obſerve, that according to the eighth Rule of 
the twelfth Chapter , the firſt Queſtion, if you take ir 
from the 5 Numbers, (as they are ordered or placed 
firſt) will be, If x2 months require 100 4. Principal 
what will 9 months require ro make the ſame Inte- 
reſt ? This (according ro the third Rule of the 11 
Chapter/) is Inverſe, and the Anſwer. will be found (by 
the 2 Rule of rhe 11th Chapter) to be 1331. 6s. 8 4. 
the ſecond queſtion then will be, If 61, Intereſt , re- 
quie 133l. 65.” 84. Principal, how much Principal 
will 2 {. 75. 64. require ? This is a dire Rule, and rhe 
Anſwer 1n a dire Proportion 1s 7 5 |, See the Work. 


Firſt 


Firſt 1 ſay 


m. Il, m. 
If 19 —1l00——9 
12 


n——_—— I. s, da. 


9) 1200 (133—6—8 


l, $ a. 
ſacit 133-68 


| Then I ſay; 
= I, F, =: £5: 
IJ 6 —— 133 Sb —; — T—6 .: 
—— Y 
67 
12 


_ — —— 


67 
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810 d. 


144]0) 259200010 (180004, of 75 l. 
144 


TI52 
1152 


| mon 


(0) 
{ $0 that by the foregding Work-I find that if s 1, In- 
tereſt be gained by tool. in"12 months, 23.1. 9.5, 6 <& 
will be _ by 751. in 9 months. 


- * But 1f the Reſolution had been found out by the 
Numbers as they are ranked in the ſecond place, then 
the ſecond Queſtion in the ſingle Rule would have 
been Inverſe , and the firſt ory Dir:4, and the 
concluſion the ſame with the firlt Method, viz.. 95 4. 
Queſt. 2. If a Regtment conſiſting of 935 Soldiers 
can ear up 351 quarters of Wheat 1n 168 days, how 
many Soldiers will eat up 1404 quarters in $6 deys at 
 eharRate? Anſwer, 11232 Soldiers. 
| eft. 3. If 12 Students in 8 Weeks ſpend 481. 1 


| demand how many Students will ſpend 288 /. in 18 


Weeks ? Anſwir 32. Scudents, Queſt, 
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Queſt, 4. It 48 /. ſerve 12 Students 8 Weeks, how 
many weeks will 288 {. ſerve q' Students ? Azſwer 144 
Weeks. bo” % ; 

Queſt. 5. If when the Balhiel of Whear coſt 3's. 4 4. 
the peny Loaf weigheth 12 ounces, 1 demand che 
weight of the Loaf worth 9 4. when the Buſhel' coſt 
10 5. Anſwrr 36 ounces. 

Queſt.” 6. If 48 Pioneers in' 12 days caſt a Trench 
24 yards long, how many Pioneers will caft a Trench 
158 yards long in 16 days ? Anſwer, 252 Pioneers, 

Queſt. 9. If 12C. weight being carried 160 mile 
coſt 5 4 12 5. I deiire ro know how many C. weight 
may be carried 150 miles for 12/7. 25. at thar Race? 
Anſwer, 18 C. | 

Queſt. 8: If when Wine-is worth 204. per Tan, 20 
pounds worth is ſufficient for the ord'nary! of 'z00 
Mes, how-many men will 4 1, worth ſaffte 'when' it is 
worth 24 1. pir Tun? Anſwer 25 men. 

Nell. g. If 6 Men in 24 days mow#12 Acres, in how 
may days will 8 men mow 24 Acres? Anjwer, in 6 

ays. | 
Queſt. 16. If when the Tun of Wine is worthy 017" 
100 Men 'will be farisfied with -207, worth;' 'defiee 
to know whar the Tun is worth, when 41. worth wilt” 
lacisfie 25 Men ar the ſame Rate ? Anfwer, 24{-prr Tur. ' 


1 CWA PP. MIy,. 1 24 fi 
The Rule of Three compoſed of five Nuakbert: . 


1 "T"HE Ru'e of Three Compoſed, is, when One- .. 
Þ ſtions (wherein there =p Numbirs en 
find a 6th in Proportion thereunto are reſolved by one 
{ingle Rule of 3 compoſed of. the” s given Nuwbirs. 
2. When Queſtions” may be performed by-che dou- 
ble” Rule of 2 Dice2, an{' ir t> required to refalve 
them by the Rule of 3 Compoſed, (firſt on OT 
your Numbers according to the 7th Rule of the 12th, ©: 
Chap:er, then) The * 


YO The Rule of Three Chap. 14. 
| The Rule is, 

Mulriply the Terms or (Numbers) that ſtand one 
over the other, in the firſt-place, che one by the 
other, and make their Produtt che firſt Tetm in the 
Rule of Three Dire&, then-mulriply the Terms - that 
ftand one over the ather in the-rhird place, and place 
their ProduR for-che the Third Term in the Rule of 
Three Dire&, and pur the middle Term of the Three 
uppermoſt for a ſecond Term ; then having found a 
fourth Proportional, dire& to theſe Three, this fourth 
Proportional ſo found, ſhall be the Anſwer required, 

So the firſt Queſtion of the 1 2th, Chapter being pro- 
poſed, wiz. If 001, in 12'Months gain 61. Intereſt, 
what will 75 /. gain in 9 Months ? The Numbers being 
ranked (or placed) as is there dire&ted and. done, 

Then: Imultiply che ewo' firſt Terms, x00 and 12, 
the one -by the other, and their Produdt is 1200 (for 
the firſt Term 3 ) then I multiply the two laſt Terms 
75 and 9 together, and their ProduR 1s 695 for the 
third Term, Then I ſay, az 1200 is to6, ſo 18 675 to 
che Anſwer, which by the Rule of Three Dire& will 
be'found;to-be'g l, 9 5. 5 d. as was before found; 

3-' Bur if the Queſtion be to be. anſwered by the 
double Rule of Three Inverſe , then (having placed 
the five given Terms as before) multiply the lower- 
moſt Term of the firſt place, by the uppermoſt Term 
of che third place, and pur the Produt for the firſt 
Term ; then multiply the uppermoſt Term of the 
firſt place, by the lowermoſt Term ot rhe third place, 
_ and pur the Produ for the third time , and pur the 
ſecond Term of the three higheſt Numbers for the 
middle Term to thoſe two, then it the Inverſe Propor- 
tion is found in the uppermoſt three Numbers, the 4th. 
Proportional Dire to theſe three ſhall be che Anſwer ; 
ſo the firſt Queſtion of the 13th —_ being ſtared, 
viz. If 1067. Principal in 12 Months gain 6 {, Inte- 
reſt, what Principal will gain 34. 75. 64. ing 
Months ? State the Numbers as is there direQted in the 


- 


firſt order, vi, 


I2 


] 2 —— L00 ooo — g 
t. | 2 oa [A ' is d. 
at Nw \ " g==——=}] >= 6 
be: rhen reduce the 6 /. and 3/7, 75. 6 4. into pence, the 
oe 6 1.15 1440d. and 34, 75. 64.1 8104, then multi- 
I ply 1440 by 9, the ProduR is 12960 for the-firſt 
h Term 1n the Rule of Three DireQ, and-multiply 810 
by 12, the Produtt is 5920 for'che.'thirdTerm, then 
Ys I fay, As 12960 1s to 1304, fo.1s g720-to the An- 
1 ſwer;. viz- :75 (. as before.- - Bur if the cerms had: been 
8 placed after the ſecond order, viz. | 
L. L [ [A a, 
« 6 I00 - ===] — 6 
s M M. 
c _ 9 
I then the Inverſe Proportion is fonnd in_the loweſt 
Numbers, and having compoſed the Numbers for a 
ſingle Rule of Three as in the ſecond Rule foregoing, 


then the Anſwer muſt be found by a ſingle Rule of 
Three Inverſe, for here ic falls out co mulciply $10 
by 12 for the firſt Number, and 1440 by 9g for the 
thicd Number, and then you muſt tay, as 9920 is to 
100 {, fo is 12960 to the, Anſwer , which by Inverſe 
ood will be found ro be 951. as before. 

he Queſtions in the 12th. and: 13th, Chapters may 
ſerve for thy farcher experience, 
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CHAP. Xy. 
Single Fellowſhip. 


I ELLOWSHHIP is that Rule of Plural 
Proportion, whereby we ballance Accomprs. de- 


. - 
, + 
; 


- ——___}w— 7; _4 


cy” . 142 ——— TS | 
- . pending between divers Perſons 


OO P__ : 


a. : 4 "2, L 
; ; #3, on ET 
Fs ot # 4s . 


\ may every Man have / 


a general Stock, .ſo char the 
f or ſuſtain his Propor- 


his Proportional» 
tional» part* of Loſs, © 

2: The Rule of Fellow 
double. | 

- 3» The fingle Rule 1s whenche Stocks propounded 
are ſingle Numbers without  « reſpe& or relation to 
time, each Partner continuing his Money in Scock for 
the ſame time. 

4- In che fmgle Rule of Fellowſhip, rhe Proportion 
is, as the'whole Scock of-all the Partners, is in Propor- 
tion to the rotal Gain or Loſs," fo is each Mans 

reicular ſhare in the” Stock , -to his particular 

in the Gain or Loſs. Therefore take the To- 
tal of "all the Stocks for the firſt Term in the Rule of 
Three; and the- whole Gam or Loſs for the ſecond 
Term, and the particular Stock of any one of the 
Partners for the third -t«ym, then mulciply< and divide 
according to the 7th. Rule of the gth. Chapter, and the 


s cither ſingle, or Ir is 


- 4th Proportional Number is the particular loſs or gain of 


him whoſe Srock you made your ſecond number, where- 
fore repeat the Rule of 3 as often-as there are particu - 
lat ſtocks, or partners in rhe queſtion, and the 4th terms 


produced upon the ſeveral operations are the reſpeRive 


Gain or Loſs of thoſe particular Stocks given, as in 


the Examples following. 


Queſt. 1. Two Perfons, wi. A and B bought a Tun 
of Wine for 201. 'of which A paid 12/7. andB paid 8 /. 
and rhey gained in the Sale thereof $ /. now I demand 
each mans ſhare in the Gains according ro his Stock ? 

Firſt, I find. the Sum of their Stocks, by adding 


"them rogether, viz 12/1. and 8 /. 


which are 20 {. then according to 12 
this Rule I ſay firſt, If 204. (the 8 
Sum of their Stocks) Requrre 5 /. 
the 'rocal Gain, how much will 12 /. 
(the Stock of A) require ? Mulct- 
ply and Divide by the ſeventh Rule of the ninth Chap- 


20 f, 


bL and che Anſwer is 34, for the ſhare of A in the 


gains 3 


having put together N 


hap- 
rhe 
3ns 3 


s : FR 140 2 5. F 


5 $ . ” 4 a>. 
will 8 1: requife ? The Atfwer4s 21; whiclis the gain 
of B. ' Sb1 conclude tharithe ſhare of A in-rhs pain is | 
3 4. and the ſtareof Birthe gain is 2 4.- which in" all * 


1s s Pr 
| KL l, 


If 20 — $—12 
I2 


— — 


20) 6d (3 |. A) 
60 


(6) 

A I. 

If 20— g—8 
8 


20) 40 (21. 


. 2. Three Merthants, viz, 4, B, and'C, enter 
7 oint Adventure, A par into the gary 
'B purin117/. andC put in 234 1. and they 
- wo make up their Accomprs) that they have 

d in al 264 now I deſire to know each mans - 
rcicular ſhare m the gains ? 


Firſt I add their lar ſtocks to- I, 
ther, and their Sum is 4291. then 78 
ay, If 429 l. gain 264 1. what will 587. It7 


gain? and what 1191. and what will 234 
2341. (the Stocks of 'A, B. and C,) —_— 
gain ? Work by 3 ſeveral Rules of 3, Sum 429 
and you will find rhar Jo 


&. 
A 48 

The Gain of ZB >is% 72 © © 
c) Uaag 


Sum 264 


——— 


" a 
Rurlh. | 
1 wh » 
a pf % 
un ad 
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”  ; Queſ, 3- Four Partners, 


_— -_ _—_— 
<> ” Wh 
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wh | 
_ rween them builr a Ship "which cot 17391, of which 


- 1A paid: 346 1 B 51944 C6924; and D173 4 and her 


+ Freight for certain: Voyage-15- 3704. , whigh js due ro 
the Owners, or Builders, I demand. each Many ſhare 
gereiti according to his Charge in Building her. 
Anſwer, 
l. 

AC 74 

B J11q 
oe 1423 
DC 37 


Sum 370 


Nut. 4- A,B, and C, enter Partnerſhip for a cer- 
tain rime, Aur into the common ſtock 364 1. B pur 
in 482 /. C put in. goo Ll. and they quined 867 {. now 


I demand each mans ſhire in the gain Propqgtiona- 
__ . ble ro his Stock, - T 
| Anſwer, 
, l. Ss. d, : 
A Frm Thos 
Bo 3100555742. Wh 
C 322—=01=—3 5237 #4 ae 


Sum 867 —ob—0 


em 


s. To prove the Rule of Single Fellowſhip, add each 
mans Particulay gain or loſs roge- 
ther, and if the toral Sum is equal The Proof of _the 
to the general gain or loſs, then Rule of Single 
.1s the Work rightly performed, Fellowſhip, 
but ocherwiſe it 18 erroneous. Ex- 
ample, in the firſt Queſtion of this Chaprer ſhe 4n- 
ſwer was that the gain of A was 3/. and rhe gain of B 
2 |, which added rogether make's {. equal to yhe toral 


gain Sven, 
vlay It 


ED 


A,B, C,-.and D, be- 


IT 


NOAM 7s 
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Partners, any thing remain after Diviſion is ended», 
ſuch Remainders muſt be added together, (they  be- 
ing all Fra&tions of the ſame Denomination) and-rheic 
ſum divided by the Common Diviſor in each Queſtion 
(viz, the total ſtock) and rhe Quotient add to the Par- 
ticular gains , and then it the total Sun 1s equal to the 
Toral gain the work is right, otherwiſe- nor. 

As 1n the fourth Queftion, the Remainders-were 
354, 62, and g3o, which added rogether, make 134 5 
which divided by 1345, (the Sum of +t'1eir Stocks } 
the Quorient is 1 4. which I add to the pence, &c. 
and the Sum of their ſhares 1s 857 {. equai to the Total 
Gain z wherefore I conclude the work 1s rigitt, 


C H A P.*XyI. 
= Double Fellowſhip. 


I OUBLE Fellowſhip is when ſeveral Perſons en- 

rer into Partner/hip for unequal time , thar 15 
when every Mans Particalar ſtock hach Relarton to a 
Particu/ar time, 

2. [n the Double Rule of Fellowſhip, multiply each 
particulay ſtock by 1ts reſpeRtive crime, and having ad- 
led che ſeveral produts together make their Sum the 
rft zu»ber (or term) in the Rule of 3, and che total 
ain or Joſs the ſecond number, and the Produd of any 
nes particular ſtock by his time, the third term, and 
he 4th. number in Proportion thereunto is his Particu- 
ar gain or Jois, whoſe Produ&t of ſtock and time is 
'our third number. 

Then Repeat (as in Single Fellowſhip) the Rule of 
3, as often @ there are Produdts, (or Partners) and 
he 4 terms chereby Invented are the numbers required. 
x420ple, | x, 
Que), 1. Aand B enter Partnerſhip, A put- in' 401, 
or 3 months, B put in 75}. tor 4 months, and they 

H is | | gained | 


- If in finding out the Particu/ar Shares of the ſeveral © E 


- 


146 Double Fellow Np. 


Az2ol, Bgol. 


of A, (viz- 40 1 ) by irs time 


(3 months) and the produt is l, I, 

120, then I multiply the ſtock 40 75 
of B by its rime (viz. 75 by 4) 3 4 
and 1t produceth zoo, which T ——— —— 
add ro the ProduR of A his A 120 B 300 
Stock and Time, and the ſum 120 
15'420, Then by the Rule of c— 
3 Dire&, I ſay; As 420 (the Sum 420 


Sum of che produtts) 15 to 70 
(the rotal gain) ſo is 120 (the Produet of A his Stock 
and time) to 201. (the ſhare of Bin the gains.) And 
ſo much ought each to have for his ſhare, 

| Queſt. 2. A, B, and C, make a Stock for 12 Month 
A pur in at firſt 2364 . and 4 Moneths after that he put 
in 4o {. B put 1n art firſt 408 {, and ar the *end of 
Months he rook,our 86 /. C pur in at firſt 148 / 
and 3 Months after he put 1n 86 1. rflore, and 5 Months 
after that he pur in 100 /. more, and at the end of 12 
Months their gain is found to be 1436 /. 1 defire tc 
know each mans ſhare in the gains according to hi 
nock and time ? | 

Firſt, I conſider, that the whole time of thei 

Partnerſhip is 12 Months, Then I proceed to find ou 
the ſeveral produRts or ſtock and rime as followerh. 


wherefore their Produ& 1s 


Then he pur in gol. which with 
the firſt $um makes 404 {. which con- 
tinued the remainder of the time, v1, 

8 Months, and their ProduR 1s. 

The ' Sum of the products of ney 

ſtock and time of A 1s 


(90, B 


$232 


—  — 


46838. 


gained 90 l. now I demand each mans ſhare iv the 
gains, proportionable to his ſtock and time ? Anſwer, 


To reſolve this Queſtion, I frſt mulriply the ſtock 


| 


1s 


14 


in 
A had art firſt 364 |. for 4 ms 1456 th; 


Chap.” 16. 
B had 4o81. in 5 months, whoſe p 
produt is 2059 « 

And when took out 86 1. therfard 


Double Fellowſhip. —_ 147 


ſtockþ he left in' Sock 322 |. which conti- 
nued the” reſt” of! che rime, viz. five 
Months, whoſe produd is 
The Sum of the products of the 
ſtock and time of Bis : 


1510 


4455 
C pur in 148 1]. for 3 months, whoſe 


produR being mulriplyed is 444 
| Then he putin 865 1, which Fa 
1179 


, to the firſt (viz. 148) makes 234 1. 
which lay in flock 5 Months, their 
Srock} produdt is 


Andj Then he put in 100 1. more, ſo then 
he had in ſtock 334 1. which conrinu- 

onths ed the Remainder of the time (viz. 1335 
NE puy 4 months) which multiplyed together 

O produce Sa Pans 2 
148 '7 The Sum of the produR of the mo- j » 
lonthY gey and time of C is 7 59 
of 12 B 44656 
Ire tc A 4588 


| The Toral Sum of all the produQt 
thei ;j« c I2I04 
ad Ou ThenlT (ay, as12104. is to 1436 (the roral gain) fo 
21 Fe 2950, to the ſhareof A inthe gains, &c. go on as 
in the foregoing Examples, and you will fiad their 
5 ſhares in the gain to be as followerh, viz. 


anſwer, 


th EY 
The ſhare of holly; We | 7+ 
$49—I 68745535 


2. 1435—00—00 


Pen II 


» 


143 Alligation Medial. Chap. 17. 
Nueft. 3. Three Grafiers, A, B, and C, take a piece 
of Ground for 46 |. 105s.-1n which A put in 12 Oxen 
for 8 Months , B put in 16 Oxen for 5 months, and C 
ut 18 Oxen tor 4 Months, now tl.e queſtion is, what] Pri 
ſhall each man pay of the 451. 105. for his ſhare 


4n chat charge ? 65 
wi 
Anſwer, ſire 
—_— * | 
A- 18—00 qu 
Be ſhall pay $1500 wh 
C 13=—10 wW 
45—10 


g. The proof of this Rule is the ſame with that of 
Single Fellowſbip, laid down in the 5th. Rule of the 1 gth, 
Chapter ; and note that, Th 

If a loſs be fuſtained inftead of gain amongſt Pavrr-Þ the 
ers every mans ſhare ro be born in the oſs, 15 ro be qu: 
found afrer the ſame method as their gain, whether 
their Stocks be for equal or anequal time. (01 


_ — __ —— _-— 


Cee et eee. et A———————_— 


CHAP, XVII 
Alligation Meaial. 


I HE Rule of Alligation is that Rule in plural 

proportion, by which we reſolve queſtions, 
wherein is a compoſition or mixture of divers ſimples, 
as alſo it is uſeful in che Compoſition of medicines bot 
for quantity, quality, and price. And irs ſpecies ar 


two, viz. Medial and Alternate: 

2. Alligation-Medial is when having the ſeveral quany gal 
ties and prices of ſeveral ſimpjes propounded, Jon 
diſcover the mean price, -or Race of any quantity off No! 
che mixture compounded of thoſe fimples, and the = 

We 


propo.tion 15, 


"—— 


U 


"— 
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As the Sum of the fimples to be mingled is ro che 

rotal value of all che ſimples, fo is any part or quantity 

of rhe Compoſition or Mixture, ro irs mean Rate or 

Price, 

ſhare®Y Queſt. 1. A Farmer mingleth 20 buthels of Wheat at 

s 5, per buſhel, and 3s buſhels of Rye ar 3. s. per buſhel, 

with 40 buſhels of Barley at 2 s. pir buſhels, now [ de- 

fire ro know what one buſhel of that Mixrure.is worth ? 

To reſolve this Queſtion add together the given 

quantities and alſo their values, which is 96 buſhels, 

whoſe total value 1s 144. 85. as appeareth by the 
Work following, tor 

bub. l.. 4. 

20 of Wheat at 55, per Buſhil, is 6—© 

36 of Rye at 3s. per buthel, is 6—8 


at of 40 of Barley at 25. per buſht, is 4—0 

I 5th, — . — — 
The Sum of 

P avt- the given d 96 and thilir Value ig——-— 14-08 

> beſÞ quantities 35 


ether Then fay by the Rule of 3 Dire, If 96 Buſhels coſt 
(or is worth) 14 4 85. what is x Byb4l worth? 
— 


— b. Þ $, b, 
OO ] 4 eons © mn L 
$0 


| —_— 


06) 288 (3% 
238 facit 3 5. per buſhel. 
(0) 


. Queſt. 2+ 8 Vintner . m__—_ r5 Gallons of Canary 
at 85s, per gallon,mith 20 gallons of Malaga at 7 5. 4d per 
gallon , ih 10 gallons & Sherry at 65. 84. > ru 
Fl lon, and 24 gallons of White-wine at 4 5. per gallon, 
$ now I demand what a gallon of that Mixrure is worth ? 
work as in the laſt Queſt, and you will find the An- 
lwerto be 65, 24. 2 4!5. 75. 


H 3 Dueft 


" 150 Allig ation Alternate. 
Nueſt. 3. A Grocer hath mingled 3 C, of Sugar at 
$5 $, per C. with 3C. of Sugar at 31. 14 s. 08 1 us 
C. and with 6C. at 11. 17 5. 04 4. per C. I defare 
ro know the price of a hundred weight of that mix- 
ture? Anſwer 2l. 135. I & 55. 


3- The proof of this operation is by the price of. 


any quantiry of the mixture to: find 
The Proof of our the toral value of the whole com- 
Allig. Medial, pofirion, and 1f it 4s equal to the 

toral value of rhe ſeveral fimples,'cthe 
Work is right, otherwiſe not. As in the firſt Exam- 
ple, che antwer to the queſtion was that 35. is the 
price of one buſhel, wherefore I ſay by the Rule! of 
proportion, lf x buſhel! be 3 ſhillings, what is 96 buſhels? 
foo 14..8s. which is the total value of the fe- 
veral fimples, wherefore the Work 15 right. 


"IA A—— w_—_—_—G ur Ju - OP iuiam_ OO ———___ 


CH A P. NXVIIIL. 
aint Alligation Alternate, 


I Litgation Afrernate is when there are giyen the 

p2rtioular prices of ſeveral fimples, and there- 
by we diicover ſuch quanticies of thoſe fimples, as be- 
ing ming!cd togerker ſhall bear a certain race pro- 
pounded. 

2. When ſuch a. queſtion 15 ſtated place the given 
prices of the. fimples one over the other, and the pro- 
pounded price of the compoſition againſt them in tuch 
ſort that ir may repreſent a Roor, and rhey {ſo many 
Branchas ſpringipg from ic as inche following Example. 

Durſt. 1. A certain Farmer 1s defirous tro mix 20 
buſhels ot Wheat at's s. or 6 4. ptr buſhel , with Rye 
at 35 or 26 4. ptr buſhel, ard with Barley at 2s. or 
24 4. p# builich, 'and Oars att s, 6 4.'p# buſhel, and 
deftrerhi'to,mix'fuch a quantity. of Rye, 'Barly and Oats 
with rhe*25 buſhels of Wheatas char che whole compo- 
firion may be worth 2 5. 8 d- or 32 d. prr buſhel, Sy 

c 


Chap. 18. 


ar - at 
a. per 
lefire 
miX- 


ce of . 


- find 
com- 
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y the 
KXam- 
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18. 
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Chap. 18. igation Allffhate. T0 
The prices of the ({imples being placed according to 
the laſt Rule, with the: price of the compoſition pro- 


pounded as a root to them will ſtand as followeth. 
60 pence \ 


2. Having thus placed the given Numbers you are 
to link or combine the ſeveral rares of the fimples rhe 


pled, or linked, and having taken all the Differences 


one to the other, by cercain Arches, in ſuch ſorr that 
one that'is lefſer than the root (or mean rate) may be 
linked or coupled to another that is greater than the 
mean rate, ſo the queſtion laſt propounded wiil ſtand. 


1. This, 2, 0r thus 
60 60 
6 36 
_ -) 32J24 
18 18 
3» Or Thus, 

60 

36 

32 24 

18 


4, Then take the difference berween the root and the 
ſeveral branches, and place the difference of each 
againſt the Number or branch, with which it is cou- 


and placed them as aforeſaid, then thoſe differences ſo 
placed will ſhew you the number of each ſimple to be 
taken to make a compoſition to bear the mean. rate 
propounded, 

So the branches of the laſt-queſtion being linked to-- 
gether as in the firſt manner, I 


lay the Difference berween 32 60 14 
and 6o, ts 28, which I pur a- 36 8 
gainſt 18, becauſe 60 is linked 5* Y 24 4- 
wich 18, then the difference be- 18 28 
tween 32 and 36 1s 4, which I 

gf £4 pur 


On 


TD 


” 142 


—— - 
my 
- l . 
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ligation Alternate, Chap. 18, 


pur againſt 24, becauſe 36 is linked or coupled wich 
24, then I ſay the difference berveen 32 and 24 1s 8, 
which I place againſt 35 (for the reaſon aforeſaid ) 
then I ſay the Difference between 32 and 18 iS-14, 
which I place againſt 6o 3 and then the Work will 
ſtand as you ſee in the Margent. 

So I conclude that a compoſitian made of 14 buſhels 
of Wheat at 604. per buſhel, and 8 buſhels of Rye at 
35 d. per buſhel, and 4 buſhels of Barley at 24 d. per 
buſhel, and 28 buſhels of Oars at 18 4. per buſhel, 
will bear the mean price of 32d. or 25s. 8d. per 
buſhel. And here obſerve that in this compoſition 


here is bur 14 buſhels of Wheat 3 bur I would min- 


gle 20 buſhels, and this kind (or rather caſe) of Alli- 
gation Alternate, (wire) when there is given a certain 
quanricy of one of the ſimples, and the quantities of 
che reſt ſought ro mingle with this given quancity, 
chat the whole may bear a price nd be 1s cal- 
led Alrernarion partial. 

And the proportion to find out the ſeveral quanti- 
ries to be mingled wich che given quantity is as fol- 
Jowerh, viz. 

As the difference annexed to the branch that 1s the 


value of an Integer of the given ny: is to the Þ 


other particular Differences, ſo is the quantity given 
to rhe ſeveral quannities required, 

So here, to find out how much Rye, Barley and 
Oars muſt be mingled with the 20 tuſhels of Wheat, 
I fay by the ſingle Rule 'of 3 Dire&, If 14 buſhels of 
Wheat require 8 buſhels of Rye, what will 20 buſhels 
of wheat require ? Anſwer 11-5 buſhels of Rye. 

Again if 14 buſhels of Wheat require 4 buſhels of 
barley, what will 20 buſhels of Whear Pogue Anſwer, 
v* % buſhels of Barley, Again” I ſay, it 14 buſhes of 
Whear require 28 buſhels of Oars, what will 20 buſhels 
of Whearrequire ? Anſwer 4o buſhels of Oats. 

And now I ſay, that 20 buſhels of Wheat mingled 
wich 11:5 buſhels of Rye, and $* 2 buſhels of barley, 
and 440 buſhels of Oats, each bearing the Rates as atore- 
ſaid, will make a compoſicion or heap of Corn thar 
may yield 32 4. per buſhel, But 


. 18, 
I wich 
1s8, 
eſatd ) 
S -14» 
© will 
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Chap. 18, Aligation Alternate. 153, * 
Bur if the branches had been coupled according co 


the ſecond order, or manner, the diftcrences would 
have been thus placed, viz. the 


differences between 32 and 60 is 60 2 
28, which I ſer againſt 24, be- _ J36 14 
cauſe 60 is linked thereto 3 and 5 24 28 
the difference berween 32 and 18 4 


36 is 4, which I ſer againſt 18, 

and the difference betwixr 32 and 24 is 8, which I ſer 
apainſt 60 ; then the difference berween 32 and 18 1s 
14, which I ſer againſt his yoke-fellow 36, and chen 
I conclude that if you mix 8 buſhels of Wheat with 
14 buſhels of Rye, 23 buſhels of barley, and 4 buſhels 
of Oats, each bearing rhe foreſaid prices, the whole- 
mixture may be fold for 32 d. per buſhel, as by the 
Work in the Margent. 

You fee by this work we hive found how many 
buſhels of rye, barley and oars, oug hr ro. be mixed 
with 8 buſhels of Wheat, and to find out how many 
of each ought to be mixr with 20 buſhels of Whear, 
I ſay, as 8 is to 14, ſols 20 to 35 buſhels of rye. As 
8 is to 28, fols 20to 70 buſhels of barckey. As 8 is 
to 4, ſo is 20 to 10 buſhels of oats, whereby I con- 


" clude, that if to 20 buſhels of Whear I put 35 buſhels 


of rye, 70 buſhels of barley, and 10” buſhels of oats, 
bearing each the foreſfaid prices per buſhel, that then a 
buſhel of chis mixture will be worth 422 4. or 25: 84. 
And if the branches had been linked as you (ce in the 
third place, where each branch bigger than the roor, is 
linked ro two that arelefſer than the roor, then in rhis 
caſe you muſt have placed the ſeveral differences berw. 
the root and branches, againſt rhoſe rwo wirh which each 
1s coupled, as firſt che difference berween 32 and 60 1s 
28, which I put againſt 24 and 18 becauſe ir is coupled,:. 


«fs 2.14 22 
36 8,14 | 22 
52 Jr 28,4 32 
18 28,4 32 


Oo —_ 
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witch them both, rhen che difference between 32 ard 
26 15 4, which I ſer likewiſe againft 24 and 18, be- 
cauſe 36 1s. linked to- them” both , then the diffe- 
rence| between, 32 and 24 is 8, which I put agiinſt 
o_ 35, becabſe/24 is linked to them both, then 
the difference berween;32 and 18 is 14, which I put 
apainſt 50 and 36, the yoke-tcllows of 18. 

Laſtly, 1 draw a line behind the differences, and add 
differences which ſtand againſt each branch, and pur 
the Sum behind the ſaid linc againſt irs proper branch, 
as you ſee in the Margent, * 

Aud now by chis work Ifind chat 22 buſhels of the 
wheat, mingled with. 22 buſhels of rye, and 32 buſhels 
of barly, and zz Þ>u{h=1s of oats, each bearing che ſajd 
price will make a mixture, bearing the mean rate of 
32 4, per buſhel. 

And to find how much of each of the reſt muſt be 
mingled wich 20 buſhels of wheat, 1 ay, 

AS. 2215 to 22, ſo is 20 to 20 buſhels of rye, As 
2215 to 32, {0 is 20 to 29-;: buſhels of barly, As 22 
Is to 23, fois 20to 294 buſhels of Oats. 

Whereby you ſee the queſtions of Alligation alter- 
nate will admir of . more true anſwers than one 
for we have found three ſeveral anſwers to this firſt 
queſtion. | 

Queſtions of Alrernation partial are proved the ſame 

way with Queſtions in Allization 
Toe Proof of alter= medial which you may.ſce 1n the 
nation partial, 34,Rule of the 157th. Chapter, 

Quefl. 2, A Grocer hath 4 forts 
of Sugar,. »iz. of 12 4. per {. of 10 4. per 4, of 6 2, per |, 
and of 4 d. per 1. and he would have a compoſition 
worth 8 4, per 1. the whole Quantity whereof fhould 
contain 144 {. made of theſe 4 ſorts, I demand how 
much ot each he maſt rake ? 

Queitions of rhis Narure are reſolved by that part 
of Alligation alrernate called by Arichmecicians Alcer- 
nation total, viz, where there is given the ſum, and 
prices of {everal ſimples to find out how much of each 
ſumple ought to be taken to make the (aid Sum, or 

| quantity, - 


Alligation Alternate Chap. 18. 


Aliigation Alternate, 55 | 


Chap. 18: 
quantity , fo that it may bear a certain Rate pro= 
pounded. 


To reſolve this queſtion I place the ſeveral prices: 
of the ſimples and -mean rate propounded aid link. 
them together, as is direfetlin the 2 and 3 Rules of 
this Chapter, and plac2 the differences berween the 
root and branches according to the 4th. Rule of this 
Chapter, which will. then ſtand one of theſe three: 


ways, Vic. 


Firſt, Second. 
12 | 4 . I2 2 
Io 2 10 
34 5 2 346 : 
4 | 4 + - 
12 I2: 
Third. 
I2 2,4 | 6 
2 10 2,4 6 
6 4,2 | 6 
+ | 422 6 


2 

«. Then add the ſeveral differences together, which: 
I have done, and the Suns of the 1/2. and ſecond order 
are 121, and of the third 241. as you may lee above,, 
bur ic is required that there ſhould be 1441. of rhe 
compoſition , therefore to find the quantity of each 
ſimple , to make the whole compoſition. 144 {. ob» 
ſerve this general Rule, viz; 

As the ſum of the differences is to the ſeveral diffe- 
rences, ſo is the coral quantity of the compoition to the: 
quanrity of each ſimple. 

So to find how much of each ſortoft Sugar I ought to- 
take to make 1441. ac 84. per 1. I (ay, 

| 


AS 121s to 4, fois 144 to 48 1. at 124. pr l 
As 12 is to 2, ſois 144 to 241. at 104. per tl. 
AS12isto 2, ſo1s_144to 241. at 6 4. perl. 
AS1245to 4, ſo is 144 to 584, at 44. perl, 
| Whereby 


156 
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Aliigation Alternate, Chap. 18, 


Whereby I find that 48 /, at 12 4, fer. and 241. 
at 104. per |. and 241. at 6 d. perl, and 48. art 4 4. 
per {. will make a compoſition of Sugar containing 144 /. 
worth 3d. per |. 

Bur as the Branches are linked in the ſecond order, 
the anſ, will be 241. at 129. perl. andg81. atio'd. 
perl. and 48 /. at 6d. per Ll. and 241. at 4d. perl. to 
make the ſaid quantity, and to bear the ſaid price. 

And it you had worxed as the Branches are linked 
afrer che third order, then you would have found the 
quantiry of 36 /. of each; 

Qreſt, 3. A Vintner hath 4 ſorts of Wine, viz, Ca- 
nary at 105, per Gallon, Malaga at 8 s. per gallon ;_ 
Rheniſh wine ar 6 s. :per gallon; and Whice-wine 
at 4s. per gallon, and he 1s minded to make a Com- 
potition of them all of 5o gallons that may be worth 
$ ſhillings per Gallon, I defire to know how much of 
cach he muſt have ? 

The numbers or terms being ranked according to the 
ſecond Rule of this Chapter, the branches will be lin- 
ked as followerh, and will admic of no other manner 
ot coupling, becauſe there 1s bur one branch that 15 
lefler than the Root, therefore all the reſt muſt be 
hnked unto it; and rhe 


differences berween the 10 & | I 
Roor and the three firſt 8 I I 
brar.ches, . viz. 10, 8, 5 6 3 [ I 
and 6, which are 5, 3, 4 4 $31» 1 9 


LS) 


and 1, muſt be ſer a- I 
p1inſt 4 becauſe they are all coupled with it, and the 
diffcrence between the Root (viz. 5.) and 4, which 1s 
1, muſt be ſet againſt rhe 3 other, becauſe it 1s linked 
to them all; ſo I find 1 gall. of Canary, 1 gallon of 
Malaga, rt gallon of Rhemiſh Wine, and 9 gallons of 
Whice wine, prized as above being mingled together, 
wyHl be worth gs. per gallon, the Sum bemg 12 gal- 
lons, but there muſt be. 60 gallons, wherefore I lay, 
As 12 is tO 1, fo is 60 to 5 gallons of Canary, 
As 12 is tO 1, ſo is 60 to $5 gallons of- Malaga, 
As 12 is to 1, fois 60to 5 gall. of Rhenilh, 
.AS 12 is to 9, ſois 60 to 45 gallons of White-w. 


I 


Chap. 18, JAlligation Alternate, 157 
So that 5 gallons of Canary. 5 gallons of Malaga, 
s gallons of Rheniſh, and 45 gallons of White-wine 
mingled rogether, will be in all 6o gallons, worth g s, 
per gallon, which was required. 
Queſt. 4. & Goldſmith hath Gold of 4 ſeveral forts * 
of fineneſs, viz. of 24 Cares fine, 
and of 22 Cares fine, of 20 Carets Read Chap. 2. 
fine, and of 15 Carefts fine, And diff, 2. of this 
he would mingle ſo much of each book, 
with alloy that the whole Maſs of 
28 ounces of gold ſo mingled may bear 17 Carefts 
fine, I demand how much of each he muſt take, 
the ſecond and third Rules of this Chapter being ob- 
ſerved, (for inſtead of the alloy I put o, becauſe ir 
bears no fineneſs, bur it makes a branch in the Opera- 
tion) the rerms may be alligared and the differences 


added any of theſe 4 ways following, viz, 


Firft thus. 
24 | 17 | I7 
22 2 2 
17% 20 1,17 | 19 
is $3 3 8 
® 7,3 IO 
Sum $6 


Secondly thas, 


24 [24 | 2 

22 17 7 s 
17% 20 2, 17 19 

Is T> 3z 10 

O 5» 3 8 


—_———— 


Sum 5$6 
Thirdly thas, 


AY in the 19, 20, 21; 22, 23; 24 and 31 definitions of He 


_— 


ag Aligation Ahernate. Chap. 18. + 


Fourthly thus, 


| 24 2, 17 I9 
22 2, 17, I9 

I7% 20 2, 17, 19 
I 1s $ | 5 

© N99 Is 

Sum 87 


More ways may be given for 'the Alligating , 
or liking of the tems tn this queſtion , bur theſe 
are ſufficient for the induſtrious, and irc ſhall 
alſo ſuffice ro give an anſwer to the queſtion as the 
rerms are link'd the firſt way, not doubring but the 
wgenious pradtitioner will be able at his leiſure ro find 
Anſwers to the other 3 ways, viz. 


0%, p.w., Car. 
AS g5 1s to 17, ſo 8 28 to 8——10 of 24 
AS $56 1s to 2, (o is 28 to 10 o0 of 22 
As $56 1s to 19, fo is 28 to 9 10 of 20 
As 55 15 to 18, [o is 28 to 4 o0 of 15 
AS-$65 is to 1o, fo 1s 28 to o0 of alloy 


Thas much well praiſed and underſtood is tuf- 


ficient for the underſtanding of Alligation, 


In queſtions of Alrernation Toral, 
the Anſwer given is true, when the The proof of Al- 
Sum of each of the quantity of ternation Total. 
ſimples found, agrees with the 
Sum or Quantity propounded ; as in the laſt Queſtion, 
the Anſwer was 8 0%, 10 p.w. of 24 Cares fine, 10 oz, 
of 22 Cares fine, 5 oz. 10 p.,w., of 20 Cares fine, 
4 0%, of 15 Cares Grenad s 6. of Alloy, which added 
together make 28 oz. the quantity propounded, 
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GHA P. XIX 
Reduttion of Vulgar Frattions. . 


I HAT a Vulgar Fraction is, and its parts and 
wW ſeveral kinds; hath been already ſhewed 


- 


Chap. . 1r'9; ReduBtion of 8c, 
firſt Chapter of this Book, which the Learner 1s deſired 
diligently to obſerve before he proceeds, | 

2. To reduce a Vulgar Fration (which diſcovereth 
the Principal Knowledge of Fraftions, and therefore 
ought greatly ro be regarded) we ſhall diſcover plainly 
under theſe eight ſeveral heads (or Rules) following, 
vVi2, 

1. To reduce a mixt number 1nto an improper Fra- 
Aion, 

2, To reduce a whole Number into an improper 
Fraction, 

3. To reduce an improper FraRion into its equi» 
valent whole (or mixt) number, 

4- To Reduce a FraQtion into its loweſt terms equi- 
valent to che FraQtton given, 

5s. To find the value of a Fration 1n the known 
parts of Coyn, Weight, Meaſure, &c. 

6. To Reduce a Compound Frattion to a fin:ple one 
of the ſame value. 

7. To Reduce divers Fra&ions having unequal de- 
nominators, ro Fractions of the ſame value, having an 
equal Denominator. | 

8. To Reduce a FraRion of one denomination to 
another of the ſame value. 


I, To reduce a mixt Number to an improper Fraftion. 


. The Rule 15, Vide Chap. 1. 
defin. 31. 

Multiply the Integral part (or whole Number by) 
the denominator of the Fra&tion, and ro the Produdt 
add the Numerator, and that Sum place over the de- 
nominator for a new Numerator; ſo this new Frattion 
ſhall be equal to the mixt Number given, As for 
Example. ; 

x. Reduce 183 intro an improper Fra&ion, multiply 
the whole rumber 13 by 9 the denommaror, and to the 
Produ& add the numerator 3, the Sum is 129, which 
put over the denominator 7, and it makes **2 for the 
anſwer as followeth, NS 

de! IC 
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139. 
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ReduFion of Chap. 1g. 
183 | 
7 
I29 
facit 129 


_—_ 


7 
2. Reduce 183;+to an improper ſrafiov, facit * *2- 
3. Reduce 5613 roan improper jraftion, facit => 32- 


II. To reduce a whole Numbr to an improper Frattion, 


The Rule 1s, 
Multiply the given Number, by the 
intended denominator, and place the Vide Ch, 1, 
rodudt for. a numerator over it, AS defin, 23. 
or Example. 
7. Let ir berequired to reduce 15 mto a Fraction 
whoſe denominator ſhall be 12. 


To effe& which, I multiply 15 Is 
by the intended denominator 12 
(12) rhe produ& is 180, which — 
I place over 12 as a numera-- 30 


tor, and it makes **2 which facit "£7 IG 
1s equal to 15, as was required 
as per Margenr, 180 
2. Reduce 35 into an improper Fraion whoſe 
denominator ſhall be 26, facit *35. ; - 
3- Reduce 135 into an improper Fraction, whoſe 
denominator ſhall be 16, facit * '5$5. 


Il. To reduce an inproper Fraftion into its equivalent, 
wholt or mixt number. 


The Rule 15 


Divide the Numerator by the Denominator, and 
the Quorient 15 the whole number equal ro the Fraftion, 
and if any thing remain, put it for a Numerator over 
he Diviſor, Example, I. Reduce 


[ig 4] = 
oY = 


Chap. 19g. Vulgar rations.” 

1. Reduce 435 into irs equivalenr mixt number, 
divide the Numerator 43s by the denominator 8 and 
the Quotient is 54 and 4 remains, which pur for a 
Numerator over the Diviſor 8, the Anſwer is $54} as 


followeth. 
8) 436 (54 
40 
facit 543 36 
2 2 
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4 
2. Reduce 37s roa mixt number, facit 231 14+ 
3. Reduce * 157g to a miIxt number, facit 11477 2 


IV. To Reduce a Frattion into its loweft termis _ 
lent to the Frattion given. 
The Rule 1s, 

1. If the numerator and denominator are even numbers, 
take - of the one, and half of the orher as ofren as 
may 'be, and when either of them falls out to be an 
odd number, then divide them by any number thar you 
can diſcover will divide. both numerator and denomina= . 
tor without any Remainder ; and when you have thus 
proceeded as low as you can reduce them , then this 
new Fration fo found out ſhall be the frattion you 
defire,and wi.l be in value equal to the given Fraction. 
_—_ le, 

et it be required to reduce 422 Into its loweſt 
rms, Firſt I rake 
the half of the Nawe- 192 | 95 | 48 | 24 | 1214 
Yr 
then half of che be. 339 | 299 1 94 1 42 1 2116 
nominator and ic 1s 158, ſo that now it 1s brought ro 

25, and nexr ro 54, and by halfing ftill ro 47, and 
their half is iZand now I can no longer half i it, be- 
caule 21 is an. odd number, wherefore I ry to divide 
them by 3,4, 5, 6, &c. and I find 3 divides them borh 
without any Remainder; and brings them ro# as per 
Margent. 


161 A 


- ——_—__— "5 


Jo I conclude 4 thus found to be equal in value to 
the given fraftion $3 3e 

2, What 15 {235 1n its loweſt terms? Axſwer 7, 

3. Whatis 1322 in its loweſt terms? Anſwer 22, 

There 1s yet another way more excellent than the 
former to reduce a fra:on into its 
loweſt terms, and that is by finding Vide Ought. Cl. 
a common Meaſurer, viz. the grea= Matth. Cap. 7. 
reſt nymber that wyjll divide the 
numerator and denominator without any Remainder , and 
by that means reduce a _ to its loweſt temrs at 
the firſt Work ; and to find out this common meaſurer 
divide the denominator by the numerator , and if any 
thing remains divide your Diviſor thereby ; and if any 
thing yet remains, then divide your laſt Diviſor by its 
do ſo until you find nothing remains; then this laſt 
diviſor ſhall be the greareſt common meaſurer, which 
will divide both numerator and denominator, and reduce 
them into their loweſt rerms at one Work. 

Example. 

4+ Reduce 437 intoits loweſt terms by a common 
meaſurer. To effe& which I divide the denominator 
304 by the numerator 228 and there remains 765, then 
I divide 228 (the firſt Diviſor ), by 975 (the Remainder ) 
and it-quotes 23, and nothing Remains; wherefore the 
laſt Diviſor 76 is the common meaſurer, by which E 
divide the numerator of the given” Fraftiin, viz, 228, 
it quotes 3 for a new numerator, then I divide the de- 
nominator 304 by 416 and ir quotes 4 for a new. De- 
nominator, ſo that now I haye-found + equal to 435. 

Reduce $243 into its loweſt rerms by a common 
meaſurer, facit 2 


6. Reduce 32+: into irs loweſt cerms by a common 


03 52 
meaſurer, facit 44. he 
A Compendium. 

Note that if the Numerator and Denominator of a fra- 
ion, and Each wich a Cypher or Cyphers, then cut 
off as many Cyphers from the one as from the cther, 
and the remaining figures will be a frat; on of the lame 
yalue, viz. 3+22 will be found to be reduced to « 

y 


62 © RKeautton of Chap. 19. 
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by cutting off the 2 Cyphers from che namerator and de- 

nominator , with a daſh of the Pen, chus, 35132 , and 

55.2, will be 55 chus 45712, &c, 

V. To find the Valut of a Fra ion in the known parts of 
Coyn, Waght, &c. 


The Rule is, 


— Mulciply the numerator by the parts of the next infe- 
riour denomination that are equal to an Unir of the 
ſame denomination with the Frattion, then divide that 
Produtt by the denominator, and the quote gives you Its 
yalue, in rhe ſame parts you mulriplied by, and 1t any 
thing remain multiply it by the parts of che next 1n- 
feriour denomination, and divide as before , do fo nll 
you can bring it no lower, and the ſeveral quorients 
will give you the value of che frafios as was required, 
and if any thing art laſt remain, place ic for a Numerator 
over-the former denomizator , fome few Examples will 
make the Rule plain. | | 

1, What is the value of 37 1. Sterling? To anſwer 
this Queſtion I multiply che numerator 29 by 2o (the 

ſhillings in a pound) the produ& is $40, which I dl- 
vide by 29 (the denominator) and the Quotient ts 
18s, and there remains 18 which 1 multiply by 12 
pence and the produR (216) I divide by the denomi- 
nator 29, the Quotient is 7 4. and 13 remains, which 
I mukiply by 4 Farthings, . the produ@&'ts 52, which 
I ſtill divide by 29, the Quotient is r Farthing, and 
there remaineth 23 , 'which TI-put for a Numerator 
over the denominator 29, ſo I and the value of 231. 
ro be 18 F, 754. 1 9Y. 24, asby the following Opera- 
tion, and afrer the ſame manner are the vanes of the 
fraRions in the ſeveral examples following found out. 


_ 


"ea ten f 


* ap. "9: 4 | 


4 5 I, 
27 
Multiply 20 


29) 540 ( 18s, ok 4 
29 


250 
232 


Remains (18) 
Multiply 12 
136 
18 
29) 216 ( 54, 
203 
Remains (13) 
Multiply 4 


29 


Remains (23) 
s. d. gr. 


Facit 18—7—123 


2. What is the Value of 24/. Sterling? facit 14:4, 8 4. 
F What is the value of 5321. Sterling ? facit 45. 

I "T7 4 6 
4+ Whar is 37 C. weight ? facit 3418. 11, 50% 2. 
Ss What is 43* L Troy weight ? facit 40% 9 pay, 


79 


— — 


2387. T I . 
\_—_ What is 3; ofa year? Anſwer 299 da. 95 be. 
I 2 Min. 
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."Chap. 19. PYulgar Frattions.  -165* 
VI. To Reduce a 'compound Fratlion to a ſimple one. of 
the ſamt valich 


What a compound Fration is, hath been ſhewed in 
+} Chap: r. Definition 24, and to Reduce ir toa ſimple 
FraQion of the ſame value. 


The Rule is, 


Mulriply the Numerator contjnually, and place the 
laſt produ& for a new Numerator, then multiply the 
Denominators continually, and place the laſt produRt 
for a new denominator, So this Single Fradtion ſhall be 
equal to rhe compound Fraction given. Example. 

1. Reduce + of } of 4 to a Simple Fraction. 

Mulrciply the Numerators 2, 3, and s, together, they 
make 3o for a new Numerator; then I multiply the 
denominators 3, 5. and 8 rogerher, and their product 
is 120 for a denominator, ſo the fimple Fraction is +15 
and cutring off the Cyphers it 1s ;} equal to 4 by the - 
tourth Rule foregoing. 


5 3 
3 2 
Is 6 
8 5 
I 20 ZO 


2, Whatis;7 of 5 of of 4: ? Anſwer, 354% or 354 
or ;/51n its leaſt rerms. 

3 Whatis+* of 2} of 25 ? Anſwer 4353. 

By this you may know how to find the value of a 
Compound Fraction , >iz, firſt reduce it to a ſmmple 
one, and then find our his yalue by the 5th Rule fore- 


going, 
Example. 
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eaucrion of 


Example. 
What 1s the value of j of 5 of +2. of a pound ? 
Anſwer, 115. 3 4. 


VII. To reduce Frattions of unequal! Denominators to 
Fraftions of the ſume Value, baving equal /Denoni- 
natars. 

The Rult is, 


Multiply all the Denominators rogether , and the 
Produ&t thall be the Common Denominator. ; Then 
mulczply each Numerator into all the Denominators 
EXcept irs own, and the laſt Produ& put for a Nu- 
merator over the Denominator. found out as b=fore : 
So this new Frattion is _ ro that Fraftion, whoſe 
Numerator you mulriplye 
rors. Do ſo by all the Numerators given , and you 
have your Deſire, 

Example, 

7. Reduce 4, 7,5, and {ro a common Denominator. 

Multiply the Denominators 4, 5, 6, and 8, together 
continually, and rhe produtt 15s 960 for the common 
Denominator 3 then multiply che Numerator 3 jnto the 
Denominators, s, 6, and 8, and the produdt'is 720, 
which is a Numeratoz to $60 (found as before) fo 72* 
is equal to the firft Frathon } , then I proceed ro\ffnd 
a new Numerator to the ſecond Frafion, wit, +, and I 
mulriply 4 (into all the Denomimators except its own ; 
viz.) into 4, 6, and 8, which producerh 55 * equal to 
4, then multiply the Numegartor $5 into the denomina- 
tors 4, 5, and &, the produdt 1s 332 equalto 5, Then 
multiply the Numerator 4 intothe Denonrifators 4, 5, 
and 6, the produ& is £32 equal ro and the work 1s 


$ 720 7658 Roo 


donezfo that for 3, $, 5 and I have j22, 28, $20, 

4 © 

ST 0% . F 
2. Reduce 32, 2, and 5? intoa common denomi- 

24 4 


nator, ſaciunt 5332, 3537, and $352, 
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Chap. 19. Pulgar Frattions. 165 
VIII, To reduce a Fraftion of one Denomination to anther. 


I, This is either Aſcending , or. Deſcending, A(- 
cending when a Frattion of a ſmaller is brought to a 
greater Denominarion, and Defcending-whena FraQtion 
of a greater Denominarion is brought lower, 

2. Whena Frattion is to be brought from a leſſer to 
a greater Denomination, then make of it a Compound 
Fration by comparing it with the intermediate De- ' 
nominations berween 1t, and that you would have ir 
reduced to, then (by the 5th. Rule foregoing) reduce 

our Compound to a ſimple Fraion, and the Work 
1s done.” Example. 

Nueft. 1. Tr is required to know what part ofa pound -. 
ſerling 5 of a peny 15? 

To reſolve this, I confider that 1 4. is 2 of a ſhil- 
ling, and a ſhilling is ;-: of a pound; wherefore + 4. 1s 
S of +: of ;! of a pound, which by the ſaid 6th. Rule * 
1 find to be +45 of a l. ferling of Engliſh Money. 

Queſt. 2. What parc of a pound Troy weight is 4 of * 

a penny weight? Anſwer, {7 of 3 of +1 4 equal to 
=— 
Wu When a Fraftion 1s to be brought from a greater. 
to a lefſer denomination, then multiply the Numerator 
by the parts contained 1n the ſeveral denominations 
betwiXt1t 3 and that you would reduce ir to ; then 
place the 'laſt produ& over the denominator .of the 
given Fration, Example, ; 

Queſt. 3. 1 would reduce + 1, to the Fraftion of a 
Peny ; to do which I-multiply the Numerator 3 - by 
20and 12, the produR is 520 which I put overthe 
Denominator s, it makes 7? + of a peny, equal to 4/, 


Oueſt. 4+ What parts of an Ounce Troy 15 57 l. ? 
Anſwer 77 R 


CHAP. XX. 
Aadition of Vulgar Frattions. 


x TF your Fraftions to be added have a common 
Denominator, then add all the Numerators to- 

gerher, and place their Sum for a Numerator to the 
common Denominator , which new Frafion is the 
Sum of. all the given Fractions; - and it it be im- 
proper, reduce it ro a whole, or mixt Number, by 
the 34. Rule of the 19th. Chapter. 

Duet. 1. Whar is the Sum of ,5, -7, 15, and 24? 

The Denominators are equal, viz. every one 15 24, 
wherefore add the Numerators rogether, viz. 7, 9, 
16, and 14, their Sum is 46, which pur over the De- 
rominator 24,. it makes {5 rhe Sum of the given Fra- 
Qions, which will be reduced to the mixt Number 
17% OF 155+ 

2. Bur if the Fractions te be added have unequal 
Denominators, then Reduce them ro a common De- 
nominator by the 59th. Rule. of the 159th, Chap. and 
then add the Numerators together, and pur the Sum 
over the common Denominator, &c, as before 1n the 
laſt Example. 

Dgeſi. 2. What is the Sum of 4, }, -?, and 4* ? 

The Frattions reduced to a common Denominator 
are 38% 4200, 4320 and 2422, che Sum of their 
Numerators 1s 15800, which put over the common 
Denominator, makes * {522 or *55 equal to the maxt 
number 357, Or 3; for the Sum required. 

Queſt, 3. Whar 1s the Sum of 43, 24, and 35? An- 
ſarr 1 

3. It you are to add mixtnumbers together , then 
add the frattional parts as before, and it their Sum be 
an improper Fraftion reduce it to a mixt number, 
and add its Integral part to the Integral parts ot the ' 
given mixc Numbers, and the Work 1s done. 

Queſt, 4. Whar is the ſum of 133 and 24? . 

Fir 
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Futpar Fractions. 169. 
Firſt add the Fractions 3 and + the Sum is 1422, then 
"dd this Integer 1, ro 13 and 24. their Sum-1s 38, 
nd pur after icthe Fraction {2 ic is 3842. for the Anfw, 
dr it 15 384. 

Queſt. 5. What 1s the Sum of 4843 645 and 130} ? 
acit 2431: 4», OF 24375 

4. If any of the Fractions < be added is a Com- 
dound Fraction, it muſt firſt be reduced to a fimple 
Taction by the 6th, Rule of Chapter 19, and then add 
r to the reſtaccordingto the 24. Rule of this Chap- 
er. Example, 

Queſt. 6. What is rhe Sum of 3, $, and Jot+ of £? 

Reduce 4 of 3 of 5 into a ſimple Fraction, and it is 
125 which reduced with the other two, and added 
re 145% 

Queſt. 7. What is the Sum of '* and } of+ of £5? 
Inſwer, 1,5. 

g. If the Fractions tro be added are not of one de- 
mination, they muſt be ſo reduced, and then pro- 
ced as before. 

Duet. 8. What 1s the Sum of 3 1. and +s. ? 

Of the given Fractions here, one is ofa pound and 
he other the Fraction of a-ſhilling-z and before you 
an add them rogether, you muſt reduce 5 5; ro the 
raction of a pound as the other is (by _ the 9tb. 
Rule of Chapter 19) and it makes x5 !. then 2.1. and 
5.1, will be found to be 352 /. or 3+ 1. by the 7th. 
Rule of Chapter 19, and inJirs loweſt terms £3 {. by 
he 4th Rule of Chaprer 19, 

It would have been the ſame, it (by the later part 
ff che 8th. Rule of Chapter 19) you had reduced } /. 
o the fratiox of a ſhilling, which you would have 
ound to have been ©2 s. which added to +5 5. by the 

id 17th. Rule of the laſt Chap. the Sum 1s 15.5. 22, 
hich is equal to the Sum found as before, viz. 13 1. 
or {by the 5th. Rule of Chapter 19) the value of 22 7. 
vill be found ro be 185, 10 d, and fo will 154 2% be 
ound to be juſt as much. 


LL] , Weſt. 
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176 Subtraftion of Chap. - 
Queſt, 9. Whar is the Sum of 27. } s, and 34. 4 


Jwer 3735533 or 4.351. or in its loweſt rerms, 253 1 m1 
rec 

en nn , - — — —_ —— the 
the 

the 

Subſtrattion of Vuls ar Frattions. anc 

i an! 

7 H E Rules in Addition for reducing the given 81V 


Frattions to cne deomization are here to be}. - 
obſerved ;, for before Subtrafion can be made the fra-f 
-Eti0ns ma ſt be Tedured to a common dtnominatir, then ren 
Subtratt one Nimerator from the other, and place theſſ wh 
remaindzy over the common d:nominator, which fratiml « 
hall be the exceſs or difference between che givenſ] the 
fraions. Example, - - firſ 

Delt. 1. What is che difference between } and 52} tak 
The given ſra{tions ate reduced to 243 and 22, then$4b-J der 
trad} the numerator 20 from the numerator 21, and there of 
remains 1, * which being put over the adtnominator 28,8 rate 
makes + for the anſwer or difference berween 3}: and {JM not 

Bueſt, 2. What is the difference berween £ and }}j teg 
of 5? gre 

Reduce the compound fraftion } of + ro a ſimple Qi 
fraftion, rhen proceed as before, and the anſwer is ſhal 
219 equal ro 27, 

2, When a Faftion 's given to be Subtrafted from a -- 7 
whole number,, ſubtradt the vumerator from the dexomine- 
#6 and pur the remainder for a numerator to the given 4:4 can 
" nominator, and ſubttaft an Unit (for that you borrowed) add 
From the whole number, and rhe remainder place be nun 


fore the fraFfon found as betore, which mixt -numberſſſ par 
23 che remainder or d:fference fought, Example, IS 1 
- an 2: Subtraft' -: from 48: ann 
* Anſw. 47 73, for- if 'you Subtraft 75 (the numerator ren 
ffom 10 (che denominator) there remains 3, which pur £ 


over 10is 53} and 1 (I borrowed) from 48 reſts 4 
to which join ,3 and it makes 49 53 for the exceſs, 
Queſt. 4+ Subtrafs 35 from 57, 7emans 56 47» 


: 


eat o 
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3. If it is required "ro Swhtraft a frafio from a 
mixe number, or one mixt Number from another, 
reduce the frafFions to a common derominator, and if 
———fþf the ſrafion to be ſubtrafted be lefler thin the other, 
then ſubtrati the lefier numerator from the greater,and 
that. 1s a numerator: for che common denominator ; 
then ſubtraft the leſſer integral part from tha grearer, 
and che remainder with the remairing frafion thereto 
annexed, is the Difference required between the two 
given} giver mixt numbers. Example, 
o bell veſt, 5. SubtraRt 26 3 from 54 £. 
e fra-f Firſt , Subrra& 3 viz, 54 from 4, viz. 35, the 
thenf remainder 1s 47, chen 26 from $4 remaineth 28, to 
e theſf which annex 77, ic makes 28 27 for the Anſwer, 
ation 4+ Bur if che fraction to be ſubrrafted is greater than 
given the Frattion: from whence you ſubcrat, then having 
firſt reduced che Frattions ro a commog denominator, 
id £2} rake rhe numerator of the grearer fration our of the 
denominator, and add the remainder ro the numerator 
there of the lefler fration, and their Sum is a new nume- 
r- 28,00 rator ro the common denominator , which fraCtion 
ind {,} note, then (tor che 1 you borrowed) add 1 to the In- 
1nd {£f tegral part to be ſubtraed, and ſubrra@ it from the 
greater number, and to the remainder annex the fra- 
imple ion you noted before , ſo this new mixe number 
'er is ſhall be the difference ſought, Example, 
Nuefl. 6, Subtra& 145 from 292. 
The frattions reduced ' are, wiz. 3 equal to 24, and 
; equal ro 45, now I ſhould ſubrra@ 24 trom £5, bur I 
cannot, therefore I ſubtra& 21 from 22 reſts 4, which 
added to 16 (the lefler numerator) makes 23 for a 
numerator to 28; viz, 243,'then I come to the Integral 
parts 14 and 29, and fay 1 that I borrowed and 14 
Is 15 which'taken from 29 there reſts 14, to which 
annexing 34 it is 14 24 for the remaindgr or diffe- 
rence between 143 and 292. 
Queſt. 7. Subtrat 365 +? from 743-facit 3752 


Y at or 
Hh put 
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els. 
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CHA P. XXIL. 
Hultipl;cation of Vulgar Frattions. 


x | F the Multiplicand and Mulciplier are ſimple (or 
ſingle) fraRions, then multiply the numerarors 
together for a new numerator, and the denominator: 
for a new denominator , which new frattion is thei 
produdt required, 
Queſt, rx. What 15 the produdt of 5 by +2? facit 45.f;: 
For the numerators 5g and $9 being multiplied make 
45 and the denominarors 7 and 11 - being multiplyedf.. 
make 97. 

Queſt. 2. Whar is the produ@ of 14 by 2.3? fa, 37. 

2, If the Fraftions to be multiplied are mixt num- 
bers reduce them to improper fraftions by the 1f 
Rule of the 19th. Chaprer, then proceed as before, 

Queſt. 3. Whar 1s the product of 48+ by 135? 

The given mixt numbers being reduced to improper 
fractions are 48 + equal to 2*2, and 135 equal to *Z, 
now 22} multiplyed by £3 according to the firſt Rule 
of this Chaprer, produceth 2.15? or 6792 +2. 

Oneft, 4. What 1s the product of 43075 by 183 
atit 5.337% or 9935 3% 

3. If a ——_ fraction is ro be multiplied by a _ 
{imple Fraction, firſt Reduce the compound fraction 
into a {imple fraction, then multiply the one by the * 
other, as 1s raught above. tipl 

Qu? $5. Whar is the Product of 15 by 4 ef 45 of $7 54. 
the Compound Fraction 2 of 5 of + reduced is +42 © 
-£ which multiplyed by £5 produceth 35 which init 
loweſt rerms 1s -;5 for the Anſwer. 

And if the Multiplicand and Multiplier are both 
compound fractions, reduce them both to ſimple of 
then multiply theſe new fractions as before, ſo have 
you the product. 


Oueſt. 6, What is the geoduct of } of 2 by 4 of 3! Af 

Anſwer, +5. 1n its | eerms ...}, > 

Queſt. 7, What is the produce of + of } by 43 of-4f Fog 
| . 


4% a. *4 ” 


A . a 


- "22KChap. 23. Diviſron of - &c. 173. 


Anſw, ,52 or 45, or inits leaft rerms 5. 

4+ If a Fraction be to be multiplyed by a whole 
umber, pur under the given whole number an Unix 
or a Denominator, whereby it will” be an improper 
Fraction , then multiply theſe Fractions as before. 
Kxample. 

Queft. 8.. Whar is the Product of 24 by 2 '£ 
.  Arnfw, 45, for 24 by purting an Unitunder tic will 
be 24, and 24 by 2 produceth 4 or 16, 
Queſt, 9, What is the Product of 35 by +2 ? Anſwer, 
177 Or 2957+ 


— OO O———— 


CH A P. XXIIL 


. Diviſion of Vulgar Frattions, 
I le the dividend and the Diviſor are both fimple 


Fractions, then multiply the numerator of the 
dividend into the denominator of the divifor, and the 
TE product is a new numerator, and multiply the deno- 
minator of rhe Dividend into the Numerator of the 
Diviſor, and the product is a new Denominator, which 
new Fraction thus found, is the Quotient you defire, 
Example. + 

Queſt, 1. What is the Quorient of + divided by { ? 
Anſw, 25 or 155, for 1jt. 1 mul- 
tiply ('s) che Numerator of the Di- 3 \ $s 2s 
vidend into (5) the denominator of 7, ) 8\z24 
the Diviſor, and the product (25) is 
a numerator for the Quotient, then I multiply (8) the 
denominator of the dividend into (3) the numerator of 
the Diviſor, and the product (24) T pur in the quo- 
: —_— a denominator, ſo 1 find 25 is the quotienr 
ought, 
Queſt. 2. Whar is the quotient of £2 divided by 2 ? 


* Y Auf. 3% equal to + in its loweſt terms. 


2, Bur if you would divide a fimple Fraction by a 
compound, or a compound by a ſimple , firſt __ 
3 ; 


74 Vilgar Frattions. Chap. 23 

ſach compound-ro a fimple Fraction, then go on ; 

beiore. 

Oueſt, 3 What is the quotient of --3 divided by 3 
\ A of 2? Anſwer 55 or 4, firſt reduce } of 2 into a {im he 

|” ple fraction, and it 1855, by which 53 being divided, 


. 
ol 


the Quotient 1s 5 equal 1n' its leaſt rerms ro 3, 
And it the Dividend, and Diviſor be both compourd 


Fractions, reduce them both to ſimple Fractions, tho 


divide tne one by the other as in Rule x beforegoing. _p 
Quit, 4. What is the Quote of 4} of 3 divided by : . 

of 5 ? p 
Anſw. 5.3 or ** or 155 or 141n its loweſt terms. Val 


2, It the Dividend, or Diviſor, or both are mix} * 
numbers reduce them to improper Fractions, and 
perform Diviſion as you were taught before. Example, k 

Qutil, g. Whzt 1s the quote of 123 divided by 21 4? 

Anſw. 45, tor 1231s equa! to and 214 is equal 
to +22, and re quote of + divided by =22-15 as be- 
fore, 355. 4 

4. If you divide a Fraction by a whole number, or % 
a whole number by a fraction, make the whole num! 
ber an improper Fraction by putring an Unit for a de- 
nominator to it as was'taught in Rule 4 of Chap, 22, 
and then 'periorm Divition as before was taught, x 
Example. 

Qaeft, 6, Whar 1s the Quote of 8 divided by 4 ? 

Anſw. <2 which is equal to | 


13+ being reduced as 1s be- 2)-(E #194 to 
sJr\g.:: 


fore directed.; Seerhe Work » 
in the Margent, i | n 
Queft.. 5. What k the Quo-« ". 
tienr -of 2 divided by'$ ? "An- —) ("5 = 
ſwer 71, < per Margint. I / 5 \go 8 
R 


CHAP, 


ON 


Dd, 23 0-09P- 24+ 


0 ON 


GHiAP THY; 
| by 3 


a fimÞ be Rule of Three Direft in Vulgar Fraitions, 
vided, ' S in the Ruleof 3 in whole Numbers, (orlikewiſe 
in Fraftions, you muſt. ſee that 'the Fradtions: 
f rhe firſt and: third places be of the ſame deno- 
mination. ''s | 
| 2. See thartif any ofithe given Frafl;ons;'be comm- 
pound, that they be reduced to fimple 'of 'the':ſame 
Valac, 

2. If there are given mixt numbers, reduce chem 
© 1mproper Fraftions by the firſt Rule of Chap. 19, 

4. If any of the three cerms 1s a whole number, 
make it an improper Frai#ion by conſtiruting a Unis 
ior 1s denominator. 

Having reduced your Frattion as js direted in the 
4 laſt Rules, then proceed ro a Reſolution which is 
performed the ſame way as in whole numbers, re- 
ſpe& being had ro the Rules delivered for 'the working 
of Fraftions, viz. multiply the 24. and 34. Frattion, 
, together according to the 1 Rule of Chap.. 22, and di- 
h be. vide che product by the firſt Fradtion, according to the 
"SY 1 Rule of Chap, 23, and the Quotient is the Anſwers 

Or (which 1s berter) 

s. Multiply the numerator of the firſt Fraction in- 
to the denominators of the ſecond and third, and the: 
137 E product is a new denominator, then multiply the de- 
nominator of the firſt fraction 1nto'the numerarors of 
the ſecond and third, and the product 1s a new nu- 
merator z which new fraction 1s the” 4th. Proportional 
or anſwer, which (if ir is an improper” fraction) muſt 
be reduced to a whole or mixt number by the 34. 
Rule of Chap. 19. Examples, 

Queſt, x. If 4 yards of Cloth coſt { /. what will 
A'PM +5 yas coſt ? 

Having placed the given fractions according to the 
6 Rule of Chap. 10, I proceed to the Reſolution, and 
firſt I mulriply the numerator of the firſt fraction (3) 

I.4. inro 


O 1 


- 
. 


Cr 


FS 


- Will 144 yas. co 


_ 


into 8 and 1o, the de- 


nominators of the (e- yas. - b yup & X 
cund and third fractions, 3 g b TR 11 
and che product 15s 240 ——_ i. rare 
for a denominator, then $0 2408 * 
I multiply 4 the deno- L. L 
minator of the firſt fr2- facit 180 equal ro 23 (FE 
Gon into. 5; and 9 the aa 3: 
Numerators of the ſe- 240 4 
cond and third fraccions 


the product 1s 180 for a Numerator, which Numera of 
ror 180 and denominator 240 make £52 /. for the An 
ſer, equal to 41. or 155. de 

Queſt. 2. It + {. buy £ yds, of Cloth, what will +: 
34s. coit at that rate ? 

Anſwer, 445 l. equal to 2 £1. or 14s. 84. wi 

Queſt. 3. If {/. coſt 3s. whatwill 4s. buy? 

Anſwer, 3321, equalto 1 55 1. 

Queſt. 4. If + of an Ell of Holland coſt 4 of a 
pound, how much will 12+ ells coſt at thatrate? 

Anſwer, £35 equal to 941, 

- In reſolving the laſt queſtion, and the twonext, ob-jj © 

ſerve the 3d. Rule of rhis Chapter foregoing. 


__—- s. It ;? ofa C. coſt 284 s. whatwill 9 5 C. 
CO 


ne 


at thar rate ? at 
Anſwer, 239 125. Of11 l. 198. 7d. p! 
Queſt. 6.1f 3 4 yardsof Yelver coſt 2 + /. how much 


will 107% yards coft at that rate ? 
Anſwer, 114. |. 
Queſt, 7, If 2s of broad Cloth coſt 24 {. what 


Anjw. 131. 95. 44. 

In working the laſt queſtion and the 4 next, obſerve 
'the 4 Rule of this Chap. foregoing. 

Queſt. 8, If 141. of Pepper coſt 145. 64 4, I de 
mand che price of 93; 

Anſwer 31. 16 $. 9444. 

Queſt, 9.-1f x 1. of Cochenele coft 1 /. $ 5. what will 
26 14 coſt? _ 

Anſwiras l. 175, 6 0, 


py a a m4 


 » 


Queſt 


J, 2; 


l, 
180 


240 
[A 
o 3 


xt, Ob- 


75G 
much 
, What 


bſerve 


I de 


at wil 


Queſt 


Chap. 25. in Yulgar Fraftions. 177 

Queſt. xo. If one yrd. of broad-cloth coſt 155 5 
whar will 4 pieces, each containing 274 yds at that 
rare ? 

Anſwer 851. 14%. 234. 

Queſt. 11. A Mercer bought 25 pes of falk, each pc. 
qr. 24+ ells ar 6 s. 03.4. per Ell, I demand the value of 
2; Pcs at that race ? 

Anſwer 26 l. 35. 47; d. 

In ſolving the 4 next queſtions obſerve the 8. Rule: 
of Chap. 19. | 

Queſt. 12. If 7 of an 6unce of Silver coſt 2 s. 1 
demand the price of 1 1 24. at that rate? 

Anſwer, 25 |. 

Queſt, 13. If 5*5.1, of Gold is worth 6151. ſterling, 
what 1s 1 grain worth et that rate ? 

Anſwer, 1 *. d. 

_' Queſt, 14. If © y4s. of Silk is worth 5 of £ {. what 
15 the price of 152 Ells Flemiſh-? 

Anſwer, 9 |. 125, 6d. 

Queſt. 1g, If 2 of 3 of a pound of Cloves coſt 
68. 23d, what coſt the C. weightarthar race ? 

Anſwer, 69gl. 6s. 8d. -p "#0 JH 

Nore that when the Anſwers ro the Queſtions in this- 
and the nexr Chap. are given in- tractions, they are. 
p1ven in their loweſt Terms. 


—— OT ——_— ——— 
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C.H A P. XXV. 
The Rule of Three Inverſe in Frati1ons.. 


I FP hath been already raughe (in the third Rule of 
the 11 Chap.). how to diſcover when: the 4th. 
proportional number (ro the 3*giyen- numbers) 15 
to be found out by a Rule -of 3 Dire, and when by 
a Rule of Three Inverſe, ro which Rule che Learner 15 
now referred, F 
2, When (in fractions) you find a queſtion-to be 


ſolved by the Rule of 2: Inverſe, viz. when. rhe third - 
Term is the Diviſor, then (having reduced the terms 


. 
; 
- 
: 
—_— . 
$ ; , 
- * 
_ . » 3D 


2 TN the firgle Rule of 2, when the firſt of the 3 


273 The Rule of" Three, &c. Chap. 26, 
exaQtly according to the Rules in Chap. 24.) multiply 


che numerators of the 3 fractions into the denomina- 
rors of the ſecond and firſt trations, and the PreduR 
15 a new Denominator, then multiply the denomina- 
tor of the.third Frattion into the numerators of ſecond 
and- firſt fractions,-and the produtt is. a new numera- 
tor, which new fraction thus found is the anſwer to 
the queſtion, 

Queſt. x, If 3 of a yard of Cloth that is. 2 yds wide 
will make a Garment, how much of any other Dra- 
pery, that 1s-4 ot a yard wide wil make the fame 
garment ? 

An[wer, 2 5 yds. 

Queſt. '2. Lent my Friend ,46 1. for 4 of a year, 
how much ougir-he co tend me for +{ of a year? 

Anſwer, 633 !. N 

Queſt, 3. If = of a yard of Cloth that is 24 yds 
wide will make any garment, what breadth 15 that 
Cloth, when 14, yds will make the ſame garment, 

Anſwer, 4.2 of a yrd- wide, 

Queſt.: 4; How many inches in length of a board 
that is 9 Inches broad will make a Foot ſquare ? 

Anſwer, 16 inches 1n lengrli, . 

Queſt, g. If whea the buſhel of Wheat coft 4; 5, 
the penny Loaf weigheth 104 Ounces, what will It 
weigh when the buſhel coſt 852 5? 

* Anſwer, 55-5 Ounces, | 

Queſt. 6. If. 12 Men an mow 24; Acres in 102 
days, in how many days will 6 Men dothe ſame? 

Anſwer, In: 212 days: 


C'H AP. XXVYL 
Ritles of Prattice. 


- Numbers in the Qaefgion (afrer they are diſpo- 
-orging to the '676,/.Rule of Chap, 10.) haven 


4 


.. 
* 


= 


"ot 


Ti 


Chap: 126. 
t» be an Unir: (or 1) that Queſtion many rimes may 
h- reſolved far more ſpeedily rhan by the Rule of''s, . 
which kind:-of Operation 15 commonly called 'Prite- 
tice. and-ingeed ir- is of excellent uſe amongſt Mcer- 
chants, Trades-men and others, | byreaſon'of ws [pee- 
dineſs in : finding a Reſolution to ſuch kind-of "Que--/ 


lions. 


Rules of Prattice, gy 2? 


2. The chiefeſt queſtion: reſolvable by riſe brief 


Rules may be comprehended under the ſeyeral gene=-- 
ral heads or caſes fellowing,' vi; 


C1 :'Of fanthings under 4 
2 Of pence under 12 
,» 9. J0 | 3 Of pence and ſarthings 
[Woe the groin 4 'O' ſhillings under 20 
Price of the In-< 73 *.2428 _ 
Laray'y s Of nillings pence and” ſarthings 
Fgtr £0jUIHS, 5 Of Pounds | 
7.Of potnds, (billings, pence] andvſars 
C Things. DINED 1 


CY) 2: 


It would be very convenient for "the -Ptaciical 
Arichmerician to have by heart rhe ſeveral products 
of the” Nine Digits mulcaplyed by 12, for his ſpeedy 
reducing pence 1rtp ſhillings or ſhillings into pence, 
which he may gain by che following Table. 


© &S © 
2 | 24 
3| 3s 
ys”T 2 48 
12 Times & 5s > 60 
*6;-72 
7 - 
© 
TIED , (of90} | 
; _ 


3. Shillings are practically; reduced--Into _ 
thus, viz. qae off rhe figure ſtanding in the place of 
Unirs with”a daſh of zþe pen and nore it for* ſhillings, '; 
then draw a line under "the given Number, and _ - 


_ 


x8 _. Rules of Prattice, 
”. haltotf the remaining figures (after the firſt s 
f oft an ſer __ under the tne, 

rey are ſo many pounds, but 65f8 
if the laſt figure is 4 rares rake Fir Wins 
the lefler half, and add 10 to the L Ss 
figure ſo cut off (as before) for 2182 18 
ſhillings, as if I were to reduce 
43558 ſhillings into pounds, firſt I-cut off the laſt 
figure (8) for ſhillings, then I take half of the re- 
maining .figures (4365) thus half of 4 is 2, which 1 
pur under the line, then 3 of 3 is 1, and becauſe 3 is 
an odd number, I make the next figure 6 to be 16, 
and I go on, ſaying, +of'16 1s 8, and then © of 6 is 
2, 4vhich is the laſt figure, wherefore becauſe 5 1s an 
odd number, 1 add 10 to the 8 1 cut off, and ir makes 
18 5, fo that I find it to be 21821, 185. as pr 
Margent. 

Ir is likewiſe convenient that the Learner be ac- 
quainred with the praRical Tables following , the 
firſt concaining the Aliquot (or even) parts of a fhil- 
ling, the ſecond containing the Aliquot parts of a 
pound, 


Parrs of a 


a 

'6 

The even + : 
—_ 2 
ſhilling. l 
I 


—y 
- 
M + 9) wr oe nl lee ds 
: . 


s a. t 


\%s <1 
- Thi opch ——_ 3 
\ pars o/aJ 3=04 Sis< 
poukd - | | 2—06 

A 


Qq - 04) [me © [af A, me AN] + me v4) W/m . 


Chap. 26] C 


* 
| 


Rules of Prattice. 
Caſt 1. 


— 5. When the price of the. Integer is a Farthing, 
then take the ſixth Part of rhe given Number, whi 
18 will be ſo many three half-pences, and if any thing 
Remains it is Farthings, by the 75th, Rule of Chap. 9, 
he laſt} then confider that three half-pence is 4 of a ſhilling, 
he re- wherefore take the eighth part of them for ſhillings , 
uch 18 and if any thing remain they are ſo many wn 
ſe3 is} which reduce into pounds by the third Rule orego- 
e 16, ing. Example. What comes 67485 1. to ata Farthing 
f 5 is & 4. Firſt, | rake of 697485 and it is 12249 three 
1s an alf-pence and 4 Farthings or one peny; then 4 of 
makes 11247 15 1405s. and 7 remains, which 1s 5 three half- 
is prr pence, or 10 54. which with the 4 Farthings before 
make 11 5 d. and 140g ſhillings, which by the 2 Rule - 
Ee Ac- 5904. gs. In all yJol. 55. 117 &. for the Anſwer. 
the Sec the Work following. 


Chap. 26. 


of a a. 
| - | 57485 & 37wk 


+ 1 11247--1I 


xs | 1401S—10 5 


Gb '& 0. 
| [70—g—11 i facit 


Other Examples follow. 


5 |85761, at 1 97. 1163901. at 1 77. 
| 1429 —-2 915. - LL 1063—-2 4/5, 


| H]8 —-32. 131h2—11 d. 


6s. --- = PROS 


LC $ -& 4 '%- &. 
8—-18—8 facit | 6G—=I2—TI1T j4 
Is 


6s W 
_ - - 
- 
Y l 
\ PT - 


**. DT 


__ 
- 


v ltr. of Prattice. .Chap;”26, 
& - 6, When the price of the Integer is 2 farthings, then 
take the third part of the given Number for ſo many 
” three-half-pences, and the Remainder (if any ),is half 
ence, then rake- the eighth part, of | that for. ſhil- 
ings as/before, &. ; To 29 «ef; | 


ta 


Enamples. 
4 7368 [.: at '2 UIED | 3 | 8347 l at 2 q"S. 
| #| 2455 1 | 278 2=— 2'4r5« 
> | 3917 > | 3417+ gd. 4 
| —— 2 ——— 
l, Se I. $1:*1d, 
js 7 "Jacit | | 1797-9 facis 


7. When the price of the Integer is 3 farthings, 
then take half rhe given Number for three: halt- 
pence, (and tfany thing remain it 1s 3 farthings) then 
take the eighth of that for ſhillings as before, &s. 


Examples, 
1147361. at 3 4is. 1] 54250. at 34% 
| + | 2358 8 2912 — 34%. 
+ | 2919 [x bona 
bk: 4 l. s. d. qrs. 
| I4 -—- 16 facit I6--19--0--3 fa. 
Caſe 2, 


8.: When the given price of the Integer, is a patr, 
or parts of a ſhilling (viz, pence) divide the- given 
Number of lntegers (whoſe ' yalue is fought) by the 
Denominator, - of the fration repreſenting -the even 
part, and the quore 1s ſhillings, Ch minding the 
7th. Rule of the gtb. Chap.) and thoſe ſhillings may 
be reduced into &. by the 234. Rule of this Chap- 
rer. Examp, Let it be required go find the yalue of 


438 t 


Chap: '36; 
4381. ar 3d. 


Rules.of Prathice. ; 
pry l. I conſider 3 4.-is 5 off avſhilling, 
and 4381. will coſt ſo:many. 3 pences:,. wherefore- I 


— 


divide 438 by 4 the denominator ot-4, and thequore 
1s 109 ſhillings, and 2 remains,:. which-is 2 thece pen- 


ces or '6 4. the 'whole- value i554. 
the toflowing work appearerh. - : 


£0) 


— Hd, 


B 


I'd 


1143831. at 34. 


1-s$ 


fatit 59-6 


to[g9——— 6 


n—__ pr __ . 


9 6. 64-48 /by 


More Examples follow, 


[ d, 


+3574 4t 6per & 


17817 


— O— ———__ 


facit 89g l. 55. 
l, d. 


+1438 at 4 per l. 


1476 


— — —— 


facit 71. 65 


£ 


Uo 


Jacit 101, 19%. gd. 


l, d. 
879 at 3 fer i. 


2119= 94. 


— _ F——— 


——— s 


| I 


| 


I. d, 
$316 at 2 perl, 


———S 


| 8876 


ed eee 1 


farit 44 þ. 6:4, 


| 


_ 


fact 39 1. 185. 94.2, 


T7 
i 2 


_ 
2 © 


I. d, | 
6389 at 1 T per 


— 


19[8—9 4. 2. 


[ 


b d 
312 at 


I ur l. 


facit 31, 85. 2 4 


9. It the price of tie Integer- be pence under I2, 


— =_ 


and yet not an even part, thenirmay be divided info 
even parts, and ſo the parts of the given Number t@- 


ken 


_— A -. 


134 - Rules of Prattice, Chap. 26, 
© ken accordingly, and added rogether, as if ic were 5 4, 
which is 2 4.- and 24. viz. 3 and # of a ſhilling, firſt 
take 5 of the given Number. and then & thereof, and 
add chem ther, and their Sum is the Anſwer it\- 
ſhillings, ſtill obſerving Rule 9 of Chap. 9, for the Re- 
mainders, (if any be) then bring the ſhillings inco 
pounds by the 3 Rule foregoing. Likewiſe 54 is5 
and 4, fog d, 15 and 5, and 104. 1s, and +, and 
IT 4. is + and + and + of a ſhilling , or elſe many 
times your work may be ſhortned chus, viz. when 
the ſaid given price is to be divided into even parts 
of a ſhilling or of a pound, atter you have taken the 
firſt even part, the ocher may. be an even part of 
that part, as in the next Example , where 1s given 
4391, at 5 4. perl. now I may divide it thus, viz, into 
44. and 19d. and4d. being + of a ſhilling, and 
x 4. being * of 4 4. I firſt take 4 of 4391. and it gives 
246 5. 4d. and for the 14. I take + of 146 5. 4d. 
which 1s 36 5. 95 4. which inall-comesto 9 l. 25. 11 &. 


Examples follow. 

| | | _ | yds. d. 
439 « 5 perl. 4t7 at 9g peryd. 

| | of 146 —4 x | 208 — 6 

& | & ra, 1 104—3 

| I8][2— Wo: 3112 Ge” of þ 

| ol. 25S. 11 &. facit oy 12 5. 9 d.facit 
ells d. ells. d. 
587-at 7 per El | 386 at 10 

| 4[195— plan F} 

| 41 146—9 | : 128—8 
2412—5 - 2201—8_ 
174. 25. 54, facit 6h, 15, 8 4. fac 


160, If, & a, facit 
| 836 


i. 


a © —- : : " "WS = 


181, 15. 54, 2475, 45 by the Ma 


AAP. 26. eles 0 Y 


yds, d. | 
836 at 8 per yd. 


OO —— 


278 —— 8 J 


0) me 


278 -—8 | 


or 


= _—— —————_ 


_ | 


| 271,17 8. 4 d. facit 


Caſe 3+ 


ro. When the price of the Integer is pence and 
farchings, if ir make an even part of a ſhilling, work | 
as before, bur it they are uneven , 
penny three farthings, 24. 14r. or 24. 3 4rs. 3d. 
3 q75, or thelike, then firſt work for ſome eyen parts. 
and then conſider what part the reſt is of that even” 
part, and divide that quotient thereby, then add 


them together, and reduce them 
ro pounds as before, Example, 
34701. ar 14, 1 qr. perl. firſt 1 
work for the peny by dividing 
3470 by-12, for 14. 154 of a 
ſhilling, and the quore Is 289 5. 
2 4, then I conceive thar'one 
farthing ts the 5 of a peny, and 
rhe Value ar. one farthing, will 
be 2 of the value ar 1 peny, and 
therefore I take + of 289's. 24, 
which is 925. 34d. 2 qrs. and 
add them together, 2nd they are 


amples of the ſame nature follow. 


Fs : 


l, d. 
$34 at 11 


1 33——6 


4819 — 6 


— — — 


24l. 95. 6 d. facit 


as penny tarthing, 


4350 


F _| [. ; d, 
5214360 at 17 


—_ 
ho 


i} 353 —4 
GO——1O 


4514—2 


A en ———n——_— —_—— 


6 :& << 
22—I4—2 ſacit 


o we 
f— 
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—_ 
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Ov 
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Wo 
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[ 64, 16 Hh, 34. 


Caſt” 4» 


res of 


Wo 


O\' 


yds,Þ &*&. 
573 at 14 


—— 
TI——7 + & 
nas * 


[3 —63 


LL —— CS 


| L. s, d. 


x] 


*Þþ 


© we be] we tal ot 


facit 4—z—5 } 


520 yas. at 9 2 


260 
65 
2125 


I64. 5 5, facit 
137 yas.at 10.2, 


> 2 —_———_— 


go nnnmnny 
Jy a— 


Ii] Io 14 


5l. 19 i104 facit 


IT. - When the-price of the Inregey is 25, theft} cut 
off the figure in the place of Unics of the given'namber, 
and double ir for ſhillings, and the figures on 'the other 


hand are pounds, 


Example 435 yas at 


2 5. pe; yrd. cur off the laſt figure 6 and 431 


double it, ir makes 12 ſhill. and the 0- 


ther 2 figures, viz, 44 are (o' many 4306. F2-4, 
pounds, (o chat their Value is 43!. 125, 


as per Margent, 


- 12, Hence 


” k c . — , . _ " re ; ">. 
087% T. Pl - 01 Lat 4 -, My | 


12, Hence it is evident that (when the given price 


of an integex is an even Number of ſhillings, che” if ©, 


you take half of that (even) number of ſhillings, and 
mulciply the given number of Integers thereby, dou- 
bling rhe frſk figure of the produdt, and fetring it 
apart for ſhill.; the reſt of the produ& will be pounds, 
which pounds and fhill. is the value ſoughr, Example, 
Whart-coſt $36 yrds at 8 5. per 14.2. to-reſolve- which, 
I rake .: of 85s, (he price of a yd ) which is 4, and 
mulriply 53s thereby, ſaying, 4 

rimes 6 15 24, then I double the $536 yas. at 8 x. 
firſt figure 4 makes 8 for fhill, 
and carry 2.to the next product, 2144. -8#. 

&c, I find the reſt of the pro- 

dud to be 214 which I note for pounds, fo the value 
oft 536 yas. at $8-ptr yd. is 214 (. 85. 4s pry-Margent, 
More examples follow. . | 


65 yds at6s. per yd. | 420 yds at 125. per yd, 
I6 1, 16's, ſacit 3 | 252 {, facit. 
x23 yds at 45, r dp 26 yds at 148. per ydi*” 
Lada 326 yds at 14; per'y@ 
24 |. 125. facit #® | || 2281, 44. fact 
48 ells at 8 s, per ell | 48. yds at 16 5, per yd 
191, 4 5. facit 2381. 85. facie 
» P13 
84 ydsac 10s. per yd, 52 yds ar 18s. per yd. 
42 |. facie | 451. 16 5. facit. 


13. Ifthe given price of che Integer is an odd num- 
ber of ſhillings, then work firſt for che even number of 
ſhillings by'the laſt ule, and for the odd ſhilling take 
-5 of. the given Number: of.Integers according-to the 
3 Rule: of .chis Chap.:and.add'them together, and you 
have your defire, Examples follow. 


422 


Rules of Prattice. 
yes. $, ells [ 
- ,422 at 3 per yard 431 at 13 
ere——— ———— — — —  — 
L s, l. , 
h2m—; 258 ——12 
21 ——2 2117 
—— —— — — ———  — — ———— 
63=—6 facit 28 ——03 facit 
ths " ells $, 
$16 at 57 prrelil 324 at 17 perell 
—— _ — —_ I mo — — _ 
FA i, l. [A 
154—16 259 —4 
25—16 1 6 —— 
ey es tt tet _— 


14. Except when the given price of the Integer is 
55. forthenit is ſoaner anſwered by taking 4 of the 
given Number whoſe value is ſought, as in the fol- 


Example, 
| - | : 
x yr ds. ko | ills i, 
£1436 & 5g frr yard | 41 206 at 5 per ol 
109 & fac 511, 105, facit 
Caſt $ 


- 15, When the given-price-of an Integer is ſhil- 
liongs and pence, or ſhillings, pence, and Farthings; 
then if the ſhillings and pence be ' an even part of 
a pound, divide the given number of Integers, 
whoſe VaJue you ſcek by the denominaror of 
that Fraction repreſenting that even parr. As for Ex- 
ample, what is the price of 384.yds at 6s. 8d. pe 
ya, ? here I conſider that 6s. 84. is + of a pound , 

W wherefore 


26. 


CY 


al —. # s wn T / 


wheref( 


amaums to 128, as per 


Chapter. 


I divide 384 by 3, and 
the quote is the Anſwer, viz. 128 /. 
ſo that 384 yds. at 65. 84. ptr yd. 
margent, (\ill 
obſerving the 9th Rule. of the gt. 


tr». 


— 


| 394 
1281, facit 


More Examples follow. 


31438 ells at6 5. 8 4. 


| 1146 l. facit 


$25 4 35. 44. 
I — 


871. 10 5, facit 


= 


: [443 )4s. at 25, 6d, 


_w ——— 


534 75.64. facit 


I'S 726 Jas. at I fs 8 4. 


| 60l. 10 5. ſacit 


16, When the given Value of the Integer is ſhillings 
and pence, and not an even part of a pound, yet ma- 
ny times it may be divided into parts (viz. 6 5. 6 d. is 
45, and 25. 6 d. for the 45. work according to.the 
12 Rule foregoing, and for the 25. 6 4. rake the 
eighth part of the given Number and add them ro- 


-gerher, then their ſum is the 7alue required. ) 


So8 xs. 6d. will be divided into 6 5s. and 25s. 6 4. 


and the price of the given Number may be found 
out as before, &c. Examples follow. [4 


yds. fs 4 
386 at 8—8 


41 128/.— 13—4 


T | z33—--12-Þ 


1671. $5. 44. facit 


flls &. :< 
Ss, [427 at B—6 


61128 {.—2—0 
' gy>—f—s 


181.95. 64. fdce 


- 


Ms OO 


| ells & a 
s.| $40 at $g—4 
VO "EE 
2] $41 ——OF. 
41 gO——O - 


| ——— 


1441. 05. ſacit 


yas. 5, 4d. 
5.1326 4 14—8 , 


 — —_ 


I $4 {.—--8—0 
128 —--13=—=4 


— 


283/. 15. 4 d.facit 
17. When 


- C4} ad 
We 


"Ty 


_— —— — -- 


- 


17, When the given price of the Tritege? 18 ſhillings 


yy 


.,-- and pence, and you cannot feddily divide then accor- 
- ding tothe laſt Rule, rhen mulriply the given - Number 
whoſe - value you ſeek by the namber of ſhillings in 
the price of the -Integer, - and theri' for the pence 
work by the 8th. Rule foregoing, then add the' Num- 
bers together, and rheir Sum 1s -the value ſought in 
ſhillings 3 as for Examyle, whats the value of 392 yds, 
at 6s. 94. per yard. Here 6 5. 94, cannot be made 
any even part, nor indeed can it be divided into even 

arts of a = wherecfore I multiply the given 

umber*i of yards 392 by 6, tor the 6 5.: the-protiut 
is 2352ſhillings, then for the 9 a.-t-divide 1rintois g, 
and 3 d. and work for them by the 8th, Rule fore- 
going, and at laſt add the ſhillings together., they 
make 2646 5, and by the 3 Rule they are reduced 
£01324. 65s. the value of 392 yds at '6 5. 9 4. ptr yard. 
Sce the work following, 


| yas. [2 a, 
| 392 af 6'm—img 
2352 

I 965 
c8 
| 26415 


Eo 


*þ ne 1) we 


1132 1. 6 5; farit 


Other Examples follow, 


0%» bt © $ a ells "A a. 
4 [480 at 4——10 5.1732 df I2——" 


| [23210 921I[I 
ts 116}, ſaci | | 460 l, ray facit * 
_ | "ns, When 


: 


»- " l 4 ” i F* -, 4 7 , Fx 


ings _ 18, When the "given price ,of the Integer: {th _ 
cor- F lings, pence and farchings, then oy che-givett 
ber number. of Inregers by the nuniber © ſhillings CONn- 
In } rained the yalue'-of the Integer,” and for the pence 


nce FJ and farthings follow the 10th Rule of this Chapter. 
1m- 


n Examples. 
ds, | P 
Ide yas. $, d. tlls | a. 
cu $. [433 at 8—6 }.. 3704 14 —2} 
en ; OaRs — 
act 8] 3504 1480 
4. *| 219 |, 1370 
'C= | F| 274? FI . 
n, ;  — 14] 5180 a. 
- 275194 3 5] 6I——8 
n ——_ 4 _ GC —_— 
| | face 187 l. os. 414, : J———8 
| [52014 ——=9t 
| fate263. 45. 9 42. 
fg 
[olls 5, 1 elts LA da. 
Ss, }136 af g——2; '$. 1431 af 2——4Z 
9 | 1224 — © _ 21862 
3 22 —Z '21 107 94. 
| s 8 #| 53 0+ 
| 4.) rpm ons [02 — 
| | fac, 62 hb. 128. 4 4. | facit 511. 38. 134. 


Cat 


| TR ul 


| Caſt 6. 

19. When the given value of che Integer is pounds 
then mulriply che Number of Integers whoſe value 1s 
fought by the price of che Integer, and the produQt is. 
the Anſwer in pounds, 


Examples. 
C. L, C. l. 
42 at 2 f& C. 13 at 8 fer C. 
84 1. facit 104 0. facit 
.,C. L. C. l. | 
30 at 3 fer C. 48 at 12 per C. | 
go /. facit 576 l. fact 


. Caſe 7. : g 13 

20. If the price of the Integer is pounds and ſhil- ' Y[.2 7 
hngs, then for the pounds work as in the laſt Rule, and Fi : 
for the ſhillingsas in the 12 and 13 Rules beforegoing z F 


then add the Numbers produced from chem both, and | 
the Sum is the Value ſought, 
Examples. i |, 
| Co l. f, groſs h fs j 
46 at 2—, 82 at 4—12 
M 1 WE 
2l. 792 s 41. | 328 
4 s. |  amm—_ ﬀ I OS, 41 
| IOLl. 45. facit t 369 |. ſacit 
9 
| eros AW - groſs l. 5. 2 
$3 at 3—7 126 at 3—15g | 
31.1174 [A 31. *J Xe OE 
6 5. 19 —8 14 f- j I8—4 
_ 7 2—- 18 Is. | 1-—0 
194 l. 6 5 facit [99 /. 10s. facit | 


21» When 


< wc 


nap. 20” ules of Prattice. 193 
21. When the given-price of 2n Integer conſiſts of 
punds, ſhillings, and pence , wich farthings, then 
'ork for the ſhillings, pence, and farthiogs, firſt ac- 
ording to the 13 Rule of this Chapter, and find the 
goral value of rhe given Number, as if chere were no 
dounds, then work with the pounds according to the 
9 Rule of this Chaprer, and add the numbers thus 
ound, and their Sum is the toral value required, 


nds 
Ee Is 
T 1s 


Examples of this Rule folcw. 
4 e616 fo a: @s 
213 4 I—13--4! | 37 4 3—8—10- 


639 296 [4 85. 
— 9—3 | 34. 
8 135. | 2769 d 4=7z | 134. 
a 34 | $3——3 ix | 
1d -—— [3918 "4: 
p3 ——— 
1d | 284|8 — --10; 16h. $5, os" 


1421. 08 5. 10 5d. | ——_mmmempes nm 


213 L271. 85. 41 4. facit 


_ | | 3850. 8 5, 1074. ſacit 
a > 6 & 7:6: 234 


= 416 at 2—=g=—3 ; 4 48 at 2—1g=11 4 
SS AIRS IOW 240 b 
at 3744 48 
g 1 204 720 Ig 5. 
44] 26 | 24 6d. 
16 4 d. 
| 38714 | 6 1: 4 
PW? pre a rk ok  © 
| I99h."14 5. '  GH_ 
21. [832 38—6 \ 
L 144 31. 
| 1025 /. I4 5. fact 118264. 6 5 jacit 


4 i 22. Whet 


-. 


1, ys ot © 


and it is requived to know the value of many luc 
Inregers together , with $.or 1 or 3 of an inreger 


then firſt (vy. che former rules.) find out the Valut 


.of the given number of Integers, and then for - « 
an integer take 4 of the given value of the Integer 
or for © take ; of the given value of the inreger,and fc 
3. firſt cake the ; of the given value, and then 2 of th; 
2., ſerring cach part unger the precedent, then adi 
them togerher, their Sum will be the required value 
ot the [ntegers and their parts, Example ; whar is th/ 
yalue of 116 4 1ds. At 45. 6 d. per yard? To give 2 
Anſwer, firtt I work for the 

value of 116 yds. by the 1 5th, ys s, a. 
Rule foregoing, and then tor 115: g-=mjn 6 
the 2. yd Itake 3 of 45. 6d —————_——— 
which is 25. 3 4. and add to 11% 125, ] 25, 
the reſt found as before, 14—1Cca, | 25, 6A, 
then is that Sum the _ 2--3 [5d 
value of 116% yas. ar 45. 64, JE ITO 
per yard, which I had ro a- 4 3 Jac 
mount to 261, 4 5. 3 4. as by the work in the Margent 


Other Examples follow. 

3247 yds. at 45. 104. 

1 2 - EY #7" 720; yds. at 65. 8 4. 
162 6 4, 240 l. 35. 44, facit 
108 4 d. 

[—27 Ho. | 4). 


[£517 $, 24. 4. 


73 l. 7 Je. 25 ds jactt | 


2283-eU!s at 125, 114. C. fil LL &Q 


2736 ———-— | 42 5. 28--3--14 4 1—10 _ 
76 4 287. rh 
7 4 4. 141. IO, 


GO0—TIg,} IC 
78. 64.1 LC. 
35:94. | 141._ 

431. 65. 4 &. facit 


VIS 
. 


847 {. 14 5. 87:4. facic 


LOS 


22, When there is given the value of an Integet 


} 4. 
wit 


Many me / 20 ety may be ſtated , and ſeveral 
other Rules of Praftice. may be ſhewn according 5 
the method of divers Authors, but what have b<en 


delivered here are ſufficient for che practical Arichme- 
rician in all Caſes whatſoever. 


# l 


CHAP, XXVIL 
The Rule of Barter. 


I Arter 1s a Rule amongſt Merchants, which (in 

che Exchanging of one Commodity tor 'anc- 
ther) informs them ſo to proportion their Rates as 
thac neither may ſuſtain loſs. 

2. To reſolve Queſtions in Barter, it will not be 
difficule to him rhar is acquamted, with: the Golden 
Rule, or Rule of 3, ir being alrogerher uſed 10 reſol- 
ving ſuch Queſtions, 

Queſt, 1, Two Merchants, (viz. A and B) barter, A 
hath 13, C. 3 qrs. 141. of Pepper at 24. 16s. fer C. 
and B bath Corton at 9 d. perl, I demand how much 
Cotron B muſt give A for his Pepper ? 

Anſwer. 9 C. 197. 

Eirſt,; find by the Rule of 3, or the Bules of Prz- 
&ice- foregoing,, how much. che Pepper 1s worth, 


ſaying, 


It 1 C. coſt 21. 15 5s, what will 13C. 3 97s. 14 4. 
colt 2 

Anſwer, 381. $7 5. 0 

Sceondly,.' By the Rule. of 23 ſay, if oe. buy 11, 
of Cotron, how much will 28 L 17 s. buy? 

Aiſaer, 9 4C. and ſo much Cotten mult B giveto A 
for 13C, 3 9s. 144, of Pepper at 27. 16 s, fry Cent. 
when the Corron is worth 9.4. per {. 


K 2 Ares. 


194 Rules of Prattie. 

2, When there 1s given the value of an 
and it is required to know the value of many tuc 
Inregers rogerher 5 with 4 Or * or 3 of an integer 


= 


< 


JUAXD, 


.of the given number of -Integers, and then for -= « 
an integer take 4 of the given value of the Integer 
or for * rake 1 of the given value of the integer,and fe 
3 firſt rake the 3ofthe given value, and then - of th 
2, ſerring cach part unger the precedent, then addin 
chem together, their Sum will be the required valut 
ot the [ntegers and their parts, Example ; whar is thy 
yalue of 116 2 1ds. At 45. 6 d. per yard? To give a 
Ariſwer, firtt 1 work for the 
value of 116 yds. by the 15th, 
Rule foregoing, and then tor 
the * yd Itake + of 4s. 6 4. 
which is 2 5. 3 4. and add to 
| the reſt found as before, 
then is that Sum the rotal 
value of 1162 yas. at 4 5. 6 &, 
per yard, which I find ro a- 
mount to 261, 4 5. 3 4. as by the work in the Marger 
Other Examples follow. 


3247 yas. at 4 5. 104. 


I4— ICd, | 25, 64. 
2--3 | 4d 


26 —4---3 jacit 


114 bl 25, 


720) yds. at 6s. 8 4, 


1296 - nw } 4+ 
16 2— 6 4. 240 l. 35. 44, facit 
108 
[—27 4. 
1507 $, 


73 le. 7 4. 25 ds jactt 


4 d. 
a. 
23-4 


6 @h bh £1 85 


2283 e's af I25. 114. 


| Integer 


then firſt (vy, the former rules.) 'find out the Valud 


-F 


— 


"15 Arcs T7 | 28--3--14 at I—10 _ 
7 4 4 287. xl; 
JO omntobuny - 4.4. 141. —— | 104 
S7 a, G0—TI gi} LC, 
6.—- $4 x Ole 78. 64.1 + C. 
_ 3==774-_]_ 0b. | 35.94. | 141. 
295l4=B4d 431. 65. 44. facit 
447 Fl I4 9. 87-4. facic | ® YIar 


1y luc 
nreger 


» Valud 


or + 0 
nteger 
and te 
of th; 
addin 
| value 
cis o 

Ive 2 


2 4, 
acit 


Integer 
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other Rules of Prattice. may be ſhewn according © 
the method of divers Authors, but what have bcen 
delivered here are ſufficient for che practical Arichme- 
tician in all Caſes whatſoever. 


CHAP, XXVIL 
The Rule of Barter. 


I Arter 1s a Rule amongſt Merchants, which (in 

che Exchanging of one Commodity tor anc- 
ther) informs them ſo to propoition their Rates as 
that neither may ſuſtain loſs, 

2. To reſolve Queſtions in Barter, it will nor be 
difficule ro him that is acquainted. with: the Golden 
Rule, or Rule of 3, ir being alrogerher uſed 1D reſol- 
ving ſuch Queſtions, 

Queſt, 1, Two Merchants, (viz, A and B) barter, A 
hath 13, C. 3 q!s.. 141. of Pepper- at 2/. 16 5s, fer C. 
and B bath Corton at 9 4. perl, I demand how much 
Corron B muſt give A for his Pepper ? 

Anſwer. 9 C. 197. 

Eirſt,; find by the Rule of 2, or the Rules of Pra- 
ice: foregoing,, how much che Pepper 1s worth, 


: ſaying, 


It x C. coſt 27. 15 5, what will 13C. 3 qrs. 14 & 
coſt 2 

Anſwer, 38 1. $7 5. "ET 

Secondly, By the Rule of 23 ſay, if od. buy 11, 
of Cotton, how much will 381 17 s. buy? 

Aiſaer, 94 C. and fo much Corten muſt B giveto A 


for 13C, 3 9s. 141, of Pepper at 27. 16 5s, pry Cent. 


when the Cotton is worth 9 4. per {. 
| K 2 ns, 


TIES, 4 . - k - = by 
Many more I may be ſtated , and: ſeveral 


—- 
* _— 
- 4 Ons ow > oc wr oomut& rt oo Owe —_—— -- a - wo__ — = 


"298 " 3 w_— "nay. . 
 Lueſt, z. Two Merchants (A and B) barter, A hath 
"Ginger worth 11, 17 s. 44. per C. but in barter he will 


*Have 27. 16 5. per C. B-hath Nutmegs worth $1. 12%, 


ptr C. .nowT demand how 'B muft rate his Nutmegs ſi. 
per-C. to make his gain in barter equal ro that of A? q 
Anſwer, 8 |. 85. ; 
Say, By the Rule of 3, If il. 19 s. 44. require = 
21. 16s. In barter, What will $5.1. 125. require in a 
barter ? | 
Farit 81. 8s. lc 
Queſt. 3. A and B barter, A hath 220 yards of Broad. i *© 
cloth worch 65 s. per yd. butin barter he will have 8 . No 


;per yd. B hath Shalloon worth 4 s. per yd. Now I de- hi 
anand how many yds of Shalloon B muſt give A for . 
«hts broad-cloth, making his :gain in barter equal to 

that of A? _ 

Anſwer, 180 yas of ſhalloon. 

Firſt (as in the laſt queſtion) find out how B ought 
4o fell his ſhalloon in barter, viz. fay, if 6s. require 
85s. what will 4 5s. require ? 

Anſwer, $5. 44. 

Thus you fee that B muſt ſell his ſhalloon in barter 
at 45. 4d. if A ſell his broad-cloth at 8 s. per yd. £ 

Ir rematneth now to find out how much Shalloon 
8 muſt give for 120 yards of broad-cloth , which af- | 
ter the ſame merhod uſed to reſolve the firſt queſtion 
ot this Chapter, is found to be 180, and ſo many yas 
” "a muſt Bgive A for the 120 yds. of 'broad- 
clock. 

Dueſl. 4. A and B barteed, A had 14C. of Sugar 
worth 6d, perl. for which B gave him IC. 3 91% 
of - I demand how B rated his Cinnamon 
pe 1. 

Anſwer, 4 5. per pound, 

Queſt. 5. A Lu 7 barter, A hatch 4 Tun of Brand 
worth 37 l. 36 s. ready money, but in barter he ha 
gol. 8s. per Tun, and Agiveth B 21C. 2 qrs, 1134. 
of Ginger for his 4 Tun of Brandy, I defire ro know 
how B ſold his Ginger in barter per C, and how much 


it was worth in ready money? 
F p 4 : Anſwer, 


> aw AA 89S Sz 


A 


" Chap. 28. Oveſtions m Loſs, &c.. © 197, 
Anſwer, For 91. 65. and 8 d, in Barter, and t-was 


CY worth 71. per Cent. in ready money. | 
mes zeſt. 6. A and B barfrr, A hath 320 dozen of Can- 
A "Þ les ar 45. 6:4, per dozen, for. which B giveth hiar 


301, in money, and the reft in Cotten ar” 8 4. per l. E 
demand how much Corten he. muſt give him more. 
than the 3o /.? 


=Y Anſwer, 11C. 1 94”. 
Queſt, 7. A and B barter, A hath 608 yards of broad” 
loch worth 14 5. y:ryd. tor which B giveth him: 


125. 12 8, ready money, and 85C. 2975. 241. of 
a Bees Wax, now 1 defire ro know how he. reckoned 


his Wax per C. 
| = Anſw. 3/. 10 5. p87. C. 
ghe CH A P. XXVIH: 
ure 
Queſtions in Loſs and Gain. 
_= Queſt. 1; Merchant bought 436 yards of broad- 
on A cloth for 8 5. 6 4. per yard, and ſcllectr 


af. it again at 1@5. 4 &. ptr yd, now I defire ro know 
on how much he gained 1 the Sale of the 436 yatds ?” 
ds Anfwt r, 39 l. 195. 4.4. 
d- Firſt find out by the Rule of Three, or by PraQtice 
how much the Cloth coſt him ar 8s. 6 d. per yd, which 
I find'to be 18g1. 6 5s. then. by che ſame Rule find 
our how much fold ic for, viz 2254 $5. 46 
then ſubſtraR _ 6 5, which ir coſt him , from 
225. $5. 44. which he fold it for, and there remat- 
neth 39 1. 19 s. 44. for his gain in the ſale thereof. 

Otherwiſe it may ſooner be reſolved thus, firſt find 
out how much he gained per yd. viz. ſubtraft 8 s, 64. 
which he gave per yd. from 105. 4 d. which he fold 
ir for per yd. che rethainder is x 5s, . 20.6. for-his gains 
per yd. Then fay, 


K 3 IF: 


= 
-, d 


198 Queſtions 1n Chap.-'28: 

If 1 yd. gain 15s. 104d, what will 436 yas. gain ? the 
Aaſw, by Prattice, or the Rule of Three is 39. 195 
4 &. as was found before, 

£i[t. 2, A Draper bought ,124 yas. of Holland 
clot, for which he gave 31 1. 1 defire ro know how 
he muſt feil ic per yd, ro gain 10/4. 65s, 84. 1n the 
vole Sale of the 124 yds? Anſwer, at 6s. 8 d, 
per yd. 

Add the price which it coſt him, (iz. 31 1.) to his 
nrended gain, (viz, ol. 65. 84.) the ſum is 411, 
£ 5. 84, then (ay, 

[ft 124 yds. require 414, 6s. 8d. what will 1. y& 


require ? by the Rule of Three I find the Anſwer 


6 5 2 4d. 


Que. 3- A Grocer bought 3 C. 1 gr. 14 h. of Cloves, | 


which coſt him 2s. 44, perl. and fold them for g2 1, 
145. I d:(ire to know how much ke gained in the 
whole? Arſwer 8l. 125, 

Quift. 4. A Drazer bought 85 Kerſeys for 129 l. 
I demand Jiow he muſt fell them per piece to gain 15 l. 
in laying out 100 |. atthar rate? Anſwer 1. 145.6 4s 
p:y- prece 3 for, 

As 1col. 1sto 115], fois 1291, to 1484. 7 5. 

$o that by the proportion above, I hate found how 
much he muſt recerve for the 36 Kerleys to gain af- 
tercherate of 15 /, perC. then to find haw he muſt (ell 
them per piece, T (ay, , | 

As 86 pieces are tro 149/. 7.F. fols t plecero:1 
145, 6 4. which is the number. ſought. 0/7 998 

Durſt 5. A Grocer boughr'4? C. of Pepper for 15 /. 
175. 4 4. and (tt proving to be damnified) is willin 
ro lofe 12 L. 1o 5s. per Cent. 1 demand how he mufi 
ell ir per . Anſwer 7 4. perl. 

Subtra& 120. 10s., the loſs of rool. from 100 |. 
and there remmnins 97 7. 10 5. then fay, : 

As 10b /. sto*89 1, 105, fois15g4. 175. 44. to 
13%. 175. 84. Yo much as'he muſt ſell ic_all' for ro 


lote afrer the rare propounded, then to knolv how he 


muſt fell ir-per /. Lfay, 
AS 131;.37 5. 64. 15t0.43C. fo 1s 11. to 74. 


Nueſt, | 


1 — 4-4 - *#;p7 "T3 A278. © "E . —_— 
Owl, 6. A Plummer ſold 10 Fodder of Lead (che&#." 
edder containing 154 C.) for 2041. 15 4 and galted: 23 
* 1954 Kifrerthe race of 121, 10 5. fer 1001. 1 demand how 
| wich 1t coft him-per C.? Anſwer.18 s. 8 4. 
lolland F To reſolve this Queſiion add 12 4. 105. (che Gain 
v how fþy Cext.) to 1001, and it makes 1124, 10 5.. then- 
In the ſay, 
$4.8 As 112. 105. isto 1001. fo is 2041. 158. to 
: 182 bs 
ro his Which 182 1, is the Sum ic coft him in all, then 
' 414, reduce your 10 {54d:15 ro half hundreds and ic makes 
290, then ſay, | . 
I J&. As 390 haif hundreds is to 182 /, fo 1s 2 bait 
lwer I hundreds to 18 5, 84. the price of 2 halt hundreds; 
Wor one C. welght,. and ſo much ir fiood Im per C. 
ves, FF weight. 
$21, Queſt. 7. A Merchant bought 8 Tuns of Wine, 
the which being ſophiſticated , he ſellech tor 4co /,. and | 
loſeth afrer the rate of 12 1. in receiving 1007, now 1 
'9 . © Idemand how much it coſt him per tun ? and how he 
l ſellerh ir per gall. to loſe afrer the faid rate ? Aniw. ir 
a, coſt g6 1. per tun, and he muſt ' ſell it at 3s. 11d. 
222 qrs, per galloz to loſe 12 1. in receiving 100 /. 
To reſolve this queftion I confider in the firſt place, 


WW that in receiving 100 /. he loſeth 12 /. therefore 100! 
fe comes.in for 112 1, laid out , wheretore to find how 
ll much he laid our for the whole, I ſay, 


As 100 |. is to 1121, ſo 1s 4ool. to 4481. and 
ſo much the 8 Tun coſt him, then to find how much 
It coſt per tun, I ſay, | 

As 8 is to 4481. ſo is 1to $61. the price it coſt 
prr Tun 

Now to find how he muſt ſell it per gall. reduce the 
8 Tuns into Gallons, they make- 2016, then fay, 

As 2016 Gallons is to 400;1,. ſo 1s 1 Gall. ro3s. 11d. 
21.2. qr, the. price he muſt fell it ar. per Ga!l. to loſe 


þ 


_ as aforeſaid; 
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Queſt. 8. A Merchant bought 8 Tuns of Wine, whic 

ing ſophiſticared, he is willing to ſell for 400 {. ant 
loleth ar that rate 12 /, in laying out 1oo!. upon the 
fame, now | demand how much it coſt him per Tun? 


Here I conſider that for 1004. laid out, he recei- ,' 
verh bur 88 {, therefore to find what the $8 Turns coſt 4 


him, I ſay, | 
AsS881. 1s to 1ool, fois gool. to 454 :* the price 
it all coſt him, then to find how much per Tux, Ifay, 


AsS8 15to 4545£1. ſois 1to 562, or g6/. 165 T 
4 4. 1,5 qr. per Tun 
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CH AP. XXIX. 
| Equation of Payments, 


I es of Payments, is that Rule amongſt Mer- 

chants whereby we reduce the times for pay» 
ment of ſeveral Sums of Money, to an equated rime 
for rhe payment of the whole Debt, without Damage 
to Debtor or Creditor, and 


The Rult is, h 


2. Multiply the Sums of each particular payment by 
irs reſpetive Time, then add the ſeveral produdts to- 
gether, and their Sum divide by the total debr, and 
the quotient thence arifing is the equared Time for MW. 
the payment of rhe whole debr. Example, 

Queit. 1. A 1s 1hndebtedto B in the Sum-of 120 /, 
whereof go {, 1s to be paid ar 2 months, and $04. at 
4 months,. and the reſt ar 6 months, now they agree 
ro make_one payment of the total Sum, the queſtion 
1s what js the equared time for payment without Da- 
mage to Debtor or Creditor ? 


To 


g Chap. 2 _ ih Equation of Payments. 201 
"Y Toreſolve this queſtion I multiply each paymenc 
n the Þy its rime, viz 


d 


*- $9 ho multip/yed by 2 months produceth 100. 
» cof 501. multiplyed by 4 months produceth 200 


30 l. mutiplyed by 6 months productth —=—— 180 
pa The Sum of- the Produft is 480 


be Then1 divide 480. (the Sum of. the Produtts) by 
130 (the toral Debt,) and the quoriencis 3+? montt.s+ 
for rhe time of paying the whole Debr, 
— Queſt. 2. a Merchant hath owing him 10001. to be 
, paid as followerh, viz. 600 I. ar 4 months, 200 |. ar 
6.months, and the reſt (whichis 200 1.) ar x2 months; - 
and he agreeth wich his Debtor ro make one pay- 
menr of che whole, I demand the time of Payment 
wirhour Damage te Debtor or Creditor ? 


% 


on. 600 (. multiplied by. 4 months is 2400 
, 2:00 Ll. multiplyed by 6 - months is - 1200 
x 200 |. multiplyed by 12 months is 2490 
ge The Sum of the produtt is 6000 


and the Sum of the produfts (5000) being divided. 
by che whole Debt F Iooo /.) quores 6 months *for 
the time of payment of the whole Debr, 
3. The rruth of this Rule is thus manifeſt, if the 
iacereſt of that money which is paid 
(by the equared time) afrer it is due, The Proof,of the 
+ be equal to the intereſt of thar mo- Rule of Equation- 
ney which (by the equated time) of Payments. 
Is paid ſo much ſooner than ic is | 
due at any rate per C. then the operation 1s true, 
otherwiſe nor. Example, 
In the laſt queſt. .600/. ſhould have been paid ar 4 
monrhs, but ir 1s not diſcharged till 5 months (that is 2 
. months afrer it is due) wherefore - its intereſt. |. 
for 2 monchs at 6 per C, per annum is 61. and chen, © 
Ky ole 


a” 


” Equation of Payments. Chap. 29. 
— 2001, was'to be paid at 6 months, which 1s -the paid 

quared time for its payment , therefore: no /Injereſt's ſ Mot 
reckon:d for jr, bur 200 1, ſhould have been'paid at one 
12 months, bur it is ro be paid-at 6 months," which is ma; 
6 months ſooner than it ought, wherefore the intereſt | - Gio 


of 2001, for 6 months is 6 1. (accompring 6&1. per Cent, , 
per Annum) which is eget ro the intereſt of 6001, for to 
2 months, "wherefore the work 1s right. | anc 


Nueſl. 3. A Merchant hath owing him a certain ſum MW +> 
to be diſcharged ac 3 equal paymedts, wiz. 4 at' rwo n) 
months, + ar tour months and 4 at 8 'monrhs, the que- 
ſtion is, what is the equated time for the payment of W rc: 


the whole Debt ? let 

In queſtions of this nature (viz, where the Debr is NN 
divided into equal or unequal parts) each of rhe vi 
parts is to be muſriplyed by irs etme, and the ſum of th 

| che produd 15 the Anſwer, p 
d 

+ multiflyed by 2 mon. produceth + v 

3. multiplied by 4 man. produzeth 1-- n 

z multiplyed by $8 mon. produceth 227 \ | 


| 


The Sim of the Produft is 47? 


which 1s 42 montis for the equated time of pay- 
ment. 

If inſtead of the frafions (repreſenting the parts) 
you had wrought by the numbers themſelves (repreſen- 
red by thoſe parts) according to the firft and ſecond 
Examples, ic would have been the ſame Anſwer, as 
ſuppoſe. the Debr had been go /. then + of it is 30h. 
for each payment, tiz. at 2, 4, and 8 months, then 


30. multiplied by 2 mon, produceth 60 
3ol. mil:iplyed by 4 mon. productth 120 
gol. multiplyed by 8 mon. produceth 240 
Te Sum of the produtt is 420 
which divided; By go (the whole debr) quoreth 452 or * 
47 months as before, | 
Was © Auth. 4* 


paid + at 5-Moriths, and 4 at 8 Months,. and | at'20 
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Queſt. 4. A Merchant oweth a Sum of Money ro 


.£ Lad * % 


«Y 


Months, and he;;agreeth with his Creditor to” make 
one total paymeſſr 5'-I demand the time, withour dam» 
mage to Debtor or Creditor ? Work as in the laſt Ques 
ſiion, and you will find the Anſwer to be 5 Months. 

Queſt. g. A lsindebred to B 6401. Whereof he 1s 
to' pay 40. preſent Money, and 3507. at 3 Months, 
and the reſt (viz. 2501.) ar 8 Months, and they agree 
to make an Equared time for the -whole Payment , 
now I demand the time ? 

In queſtions of this Nature (vis, where there 15 
ready money paid) you-are (in Mulciplying) ro neg- 
le& the Money thar- 1s to | be paid prefent, and 
work wich the reft as is: before directed, and dt- 
vide the Sum of the products by the whole Debt , and 
the Quote is the Anſwer: For here 40 {. 1s to be 
paid preſenc, and hath no time allowed,. and accor- 
ding to the Rulc ir ſhould be mulriplied by its time, 
which is (o) therefore 4o rimes o is 0, which neicher-- 
augmenterh nor diminiſheth rhe: Dividend 53 where- 
fore (ro proceed according to dire&ton) I ſay, 


250 by 3 Months produceth — IP;0 
250 by 8 Months produceth — Jo00 
Toe Sm of the Produdt is —3050 


which divided by 640, tie whole Debr, the Quote is 
422 Months, the time of Paymen*:, 

Queſt. 6. A 1s indebted to B in a certain Sum, = 
whereof 1s to ve paid preſent Money, * ar 6 Months, 
and the reſt ac 8 Months ; now I demand the Equared - 
time for the payment of it all ? 

Anſwer, 3 {+ Months is the time of payment. / 

Nut, 75. Als indebted toB 1201, whereof. + is to + 
be paidat 3 months, 7 at 6 months, and the reſt at 9. 
months ; what 1s the Equated time for the payment of - 
the whole Sum ? 


E Exchange. 
" Anſwer, Ar 65 months. | 

Queſt. 8. A 1s indebred roB 4201, which is due 
at the end of 6 months, bur 4 is willing to pay him 
140 /. preſent, provided he can have the remainder 
forborne ſo much the longer co make ſarisfation for his 
kindneſs , which 1s agreed upon, I defire to know 
what time ought to be allotted for the payment of the 
280 [. remaining ? 

To reſolve this Queſtion, firſt, find out what is rhe 
intereſt of 140./. for the time ir was paid before it was 
due, ar 6 per Cent, (or any other rare )(viz. 6 months) 
and you will find ic tobe 4 /. 4s. Thenit is evident 
that the remaining 280 /, muſt be detained ſo much 
longer than 6 mon. as the while it may eat out that 
incereſt, viz. 41. 4 5, which is thus found out, viz. 
Firſt, ſee what 15 che Intereſt of 280 /. for a month , 
or any other tyme ; but here we will rake one month, 
and jts Inrereſt, for one month is 23 5. 

Then by the Rule of Three, ſay, 

A$S28 5. is to 1 month: o is 845. to 3 months 
ſo thar the 2801, remaining muſt be kept 3 months, 
beyond its firſt rime of payment,(viz. 6 months) which 
added thereto, makes 5 months, at the end of which 
time 4 ought to make payment of the remainder, 


—— 


CHAP. XXX. 
EXCHANGE. 


I HE Rule of Exchange jnformeth Merchants 
how to exchange Moneys, Weights, or Mea- 

ſures of ene Country into (or for) the Moneys, 
\ Weights, or Meaſures of another Country, and when 
\ the Rare, Reaſon, or Proportion berwixt the Money, 
Weights, or Meaſures of different Countreys is known, . 
Kt wilk-gopbe. gdiffi-ule for the Praftitioner that is well 
acquitnted with the Rule of Proportion (or Rule of 
& Three) to {o:ye any queſtion wherein jr 1s required 


rom mm 


2 = 
FT 


q » 30. 


(4 


on 


"3; 
©: = 


} 4 Ou | OY 
hap. $0. - Exchange. | 
ro Exchange 4 given quantiry of the one kind, into © 
the fame value of another kind. . 

2. In Queſtions of Exchange there is always a Com- * | 
ider F pariſon made between the Coyns, &c. of two Coun- 
his tries y kinds) or of more. 
10Ww 3. In Queſtions where there is a Compariſon made 
the berween two things, (whether they be Moneys , 

Weights, c,) of differenr kinds or (Countries) there 
the may bea ſolution found by a fingle Rule of Three, 


vas as may appezr by the following Example. 

ns) | Que. 1. A Merchant at London delivered 270 1. Ster- 

ent ling, to receive the ſame at Paris in French Crowns, 

ch the Exchange 2% French Crowns per pound Sterling. I 

"at demand how many French Crowns ought he to receive ? 

It In placing the numbers obſerve the 5 Rule of the 

1, 10 Chapter , which being done, the given numbers , 

n, will ſtand thus, [ 
L Crowns l. 

or 

L and being reduced according to the Rules of the 24 

K Chapter, will ſtand thus ; 

1 , l, Crowns l. Crowns 


As 1s to *2, ſois 372 to 12337 
So that I conclude he ought to receive 1233 4 French 
Crowns at Paris for his 370 1. delivered at Lonaos, 

Nurft, 2. A Merchant delivered at Amfitrdam $87 1. 
Flemiſh to receive the value thereof at Naples in Ducats 
the exchange 4+ Ducars per l. Flemiſh, I demand how 
many Ducats he ought to receive ? | 

The proportion is as followeth. 
l. Ducats |. Ducats 
As Lis to ?*#ſois5*Z to 2819 + ; 
So I find he ought to receive 2819+  Ducars at Naples, 
for the 587 1. Flemiſh delivered ar Amflerdam. 

Queſt, 3. A Merchant at Florence delivereth 
2478 Ducatoons, to receive the value at London 1 
Pence the Exchange $34 pence Sterling per Ducaroon 3 

Idemand how much Sterling he ought ro receiye ? | 


< 


The Proportion for Reſolution is, 


Duc. d. , - Duc. Wh 
As + 1s to *®7 fo 183*7 8 to 186073 


which is equal to 7951. 6+: for the Anſwer. : 

I mighy here (according to the Cuſtom of Arich- 
metrical Writers) lay down Tables for che Redu&tion of 
Foreign Coyns to Englih ; but by Reaſon of their In- 
ſtabiliry (for they continue nor ata conſtant ſtandard, 
as our Sterling Money doth, but are ſometimes raiſed, 
and ſometimes deprefſed ) I ſhall forbear. 

4+ When there 15s a Compariſon made between more 
than two different Coyns, Weights, or Meaſures, there 
ariſech ordinarily rwo different caſes from ſuch a Come 
pariſon. 

1. When it is required to know how many pieces 
of the firſt Coyn, Weight, or Meaſure are equal in 
value to a known number of Pieces of the laſt Coyn, 
Welighr, or Meaſure. n 

2. When ir is required to find ont how many Pieces 
of rhe laſt Coyn, Weight, or Meaſure are equal in 
Value to a given Number of the firſt fort of Coyn, 
Weight, or Meaſure. 


An Example of the firſl Caſe may be this, VIZ. 


Queſt. 4. 1f 150 pence at London are equal to 3 Dy- 
cats at Napl:s, and 44, Ducars at Naples make 34% Shil- 
lings at Bruſſels, then how many pence at London are 
equal ro 13? Shillings at Bruſſels ? Facit g60 4. | 

This Queſtion may be reſolved at rwo fingle Rules 
of Three ; for firſt I ſay, 

If 2 Ducats at Naples make 150 Pence at London, how 
many Pence will 4+ Ducats make ? 

Anſwer, 240 Pence. 

By the foregoing Proporrion , we have diſcove- 
red that 4+ Ducats at Naples make 240 Pence art 
Lonaon ; 


Chap. 30. 
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Chap. 30. Exchange. 207 © 
£oxdon: And by:the Tenour: of rhe'Queſtion, we fee 
chat"44 Ducars ar Venice make 344 ſhillings at Bruſſelh, 
therefore 240 4. at Lond. are-<qual ro:344 5, at Bruſſels," 
(for che chings that/are equal ro/- one':and- the: ſame | 
thing are alſo equal.roone another ) wherefore we haye 

a way laid open to give a ſolution to this Queſtion by 


ich- another Single Rule of Three, whoſe Proportion is, 

1 of As 34+ ſhillings at Braſſels 1s ro- 240 pence: ar Lox- 
In. don, ſo 15 138 lull; ar: Bruſſels ro: 960 pence / at . London, 
rd, which is che Anſwer'to the Queſtion: 

ed, 


An Example of the (icond Caſe may be thus, VI Z. 


Ire 

re Queſt. g. Tf 40 1. Averdubois weight at London is equal 

Ne to 36 |. weight at Amfierdam, and gol. at Aniterdam 
makes 116. at Dantgich; rhen how many paunds at 

es Dantzich are equal io' 1124. of "Averdupois weirghe- at 

In Lonaon®? | | 

n, Anſwer, 1292.3 pounds at Dantyce. | 

This Queſtion is- likewiſe anſwered at two fingle 
" Rules of Three, viz. Firſt, I ſay, 
n As 36 |. at Amſierdam is to 40 þ. at Lond, 


So is 90 l. at Amſierdam to 100 l, at Lond. 

And by the Queſtion you find that gol. at Amſterdam 
is 116 L, at Dantzich, and therefore 100 {. at Loxdon is 
likewiſe equal chereunto, wherefore again, I ſay, 

As 100 {. ar Loudon 1s to. 116 L. at Daztxich, 

So is 112 /, at Lond. to 1 29 241. at Dantyich, 

By which [ find that 1122+1. ar Dantzich are equal 
to 112l. Averdupois weight at Lond. 

$5. There js a more ſpeedy way to reſolve ſuch Que- 
tions as are contained under the rwo Caſes before- 
| mentioned, Jaid down by Mr. Kerſey in the third Chap» 
ter of his Appendix to Mr. Wingatt's Arithmertick , 
where he hath given two Rules for che Reſolution of 
the Queſtions pertinent to the two faid Caſes, 

6. Bur I ſhail lay down a general Rule for the ſolu- 
> tion of borh Caſes ; and firſt, ler the Learner obſerve 
the following DireRions in placing of the given erm 
Vit. 


SIS 


Exchange. Chap- 30; 
7, Let there be made rwo_ Colimns, and in theſe. 
Columns fo place the given terms one . over the other, 
as that in the ſame Column there may not be found 
two terms of the ſame kind one witch the other. 

Having thus. placed the Terms, the General Rule 


$, 

Obſerve | which of the ſaid Columns hath:the moſt ic 
Terms placed in it, and multiply all che Terms there- ” 
in conrinually, .and place the laft produd for a Divi- D 


, -P on 


dend; then mulriply- the: Terms. in che other -Co- {|| y 
lumn conrinually,and ler rhe laſt ProduR be a Diviſor , 

then (divide the ſaid Dividend by rhe. ſaid Diviſor, 4 
and the Quotient thence ariſing is the Anſwer to the 
Cu:ſtion, 


So rhe example of- the firſt of the ſaid caſes: be- 
ing again repeated, viz, if 150 pence at London make 
Ducars at Napl:s, and 4+ Ducats at Naples make 34+ 
Hl, ar Bruſſels, then how many Pence at London arc 
equal to 138 ſhillings ar bruſſels? 
| The terms being placed according to the. 7th. .Rule 
* wiil ſtand as followeth, 


Pence at Land; : 2 

” Ducats at. Na. 2 L - 

* Sbill, at Bruſſ. 138: \ - Shi at Brafſ. 
having thus placed the terms that in either co» 

lumn there is two rerms of. one kind, rhen obſerve 

that the Column under A hath moſtrerms in 1r, there- 

fore they muſt be multiplyed rogerh&for a Dividend ; 


vit. 1 50 mulr. by 4#'produceth 35 *; which mulrt- 
Y ban 


Ducats at Na. 


plied by 138 producerh *%* 5*2 for a-Byidend, then 

in the Column under B there are 24% which 

 mulriplyed rogether, produce * *7 for a Diyiſor ; then 

having divided #94502 by 2*7 the quotient 1s 960 
tor the anſwer as before. 

Again, ler the Example of the ſecond caſe be again 
repeated, viz, If 40 1. Averdupois weight at London 
make 36 {. weight at: Amſterdam, and go /. at Amſterdam 1 
make 116 1. at Dantzich, then how many pounds at 
*<DPaxtzich are equal -to 1124, Averdwpois weight at Ln 
; OO "AS . 
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ap. '3t. Singh Fee 
The terms being diſpoſed FENG to any 
Rule foregoing Pn ſtand thus, 

B 


L. at Lond. : | 36] 4. at Amſlerdam 
l. at Amſi, 116 } 0. at Dantxich 
112 | 4, at London, 


whereby I find that the terms under B multiplyed 
rogether produce 4575712 for a dividend, a. the 
rerms under A, viz, 4o and go produce 3500 for a 

Diviſor, and Diviſion deing fn "hed, the quotient gi- 
yeth 125423:2 pounds at Dantzich for che Anſwer. 
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CHAP. XXAL. 
Single Poſition. 


I Ne Arithmetick, called the Rule of Falſe, 
1s that by which we find out a truth, by num- 
or "_—_ or fuppoſed, and this is either ſiogle or 
ouble 
2. The Rule of Single Poſition ts when at once, 
viz. by one Falſe pofirion, or feigned number, we 
find our the true Number ſought. 


| 
OO narn 


3 In the ſingle Rule of Falſe, when you have made 
choice of your poſition, work it according to the - 


renour of the (vary as if 4t were che true number 
ſought, and it by: che ordering of your poſition you: 
find the reſult eirher roo much or too little you may 
then find out the number ſought by chiis proportion: 
following, Viz-- * 
As the reſult of your we ak is to the poſition , fo 
is the given-number to the number ſought. 
Example. _—_ 
Qaeſft. x. A Perſon having about him a certain num- 
ber of. Crowns, ſaid if the fourth and rhird and fixth of 
chem were added together, they would make juſt 45, 
now I demand the number of Crowns he had about 
him ? Azſwer 60 Crowns, 


2 


4 


oy 
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5” To reſolve this queſtion I ſuppoſe he had 24 Crowns 
& (or any other number chart will admir of the like di- 
yifion) now the fourth of' 24 is 6, and the third is 8, 
and the faxtch is 4, all which parts (viz, 6, 8, and 4.) 
being added rogerher make bur 18, bur it ſhould be 
45, wherefore I ſay by the Rule of Three, 

"As 18, the ſum of the parts 1s co the poſition 2 
ſo is 45 the given number to 60 the true number 
ſoughr. 

For the fourth of 6o 1s 15, and the third of 60 1s _ 
20,” and the fixth- of 60 1s 10, which added rogerheg 


make 4+. : = 70 
Queſt. 2. Three Perſons, vis. A, B, C, .thus dil” i 
courſe togerher concerning their Age, quoth B to A,, 1 


Iam as old, and half as old again as you, then quoth 

C to BI am twice as old as you, chen quoth A torkhem F 

and I am ſure the Sum of all our Apes 1s 16s, now [ 

demand each mans Age? Anſwer, A 30, B 45, C go 
*, years of Age, which added rogerher, make 16 5, 


| 


CHA P. XXXIL 
Double Poſition. 


I HE Rule of Double Pofition is when 2 falſe 
1*-.F' poſicions are afſumed-to give a Reſolution to, 
the queſtion) propounded. ; 

2. When any Queſtion is ſtated in double poſition, 
make fuch a Croſs as followerh. 


a b 
XX: 


3: Then make ' choice of any number - you think 
may be convenient for your working, which call your 
d icſt Poſition;-and@/ place irar chat '<nd of rhe Croſs at 


when work with this poſition (as jf it were the true 
, number 


Ld Ka, 
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Chap.” 3 yo Yo 2” hb Pt : Ary <4 
nuniber ſought) according to the narure of: your q = 0 
ſtion, then-having, found our your-errour, either rok, * 
d 4.) much or too lirtle, place it:on that fide the Croſs &,\ 

Id be then'make choice of-another number of che; ſame. d--.. \.- 
nomination with the firſt 2poſicion-(which call. your {e- 
"= cond poſition): and place ic on that fide, of the: Croſs 
mbcL ar 6, then work wrh this. poſition as with the ers 
and having found out your error , ceither t uch 
or to0 little, place ic on that fide of che Croſs ar ,c, 


01 
ches and then the poſitions will, fland at .che_ cop of 'the 

N croſs, and the errors at the botrom, each under his 
diſs* awe tonne” poſiticn, and then multiply the errors 
A.: into the poſicions croſs-wiſe, that is ro ſay, multiply 
Qth the firſt. poſition by the ſecond error, and the ſecond 
2m poſition by the firſt error, -and put each produR over 
vi Its poſition, | : 
20 4. Having proceeded ſo far, then conſider whe- 


ther the errors were | both alike, that is, whe- 
ther they were both roo much, or both too lictle, and 
= if they are alike, then ſabrrad the lefler produR from 
the-greater, and ſer the remainder for a dividend, then. 
ſubreaR the lefler Error from the greater, and ler the 
remainder be a diviſor, then che quotient ariſing by 
this Divifion 1s the anſwer to che que ion . 
$s. Bur if the ( crrorsare'\unlike ,- that 15 one roo 
much-and the orherroo-licrle,(chen: add, the produats; 
of the potitions and errors together, and their Sum 
ſhall be a fGividend; then addy the-errors rogerher, -and 
cheir Sam: ſhall .be-a Dfviſorz}and rhe/Quonenr arifing 
hence che'Anſwer ; which: rwo. laſt» Rules may- be 
kept in memory by this verfe following; 7iz- - *q 


' When Errors ave of unlike kinds 


Addition doth enſue, 
But if "al 8,” Subtraftion -finds © 5 5 
: Dividing work for you. 000 2113 7 


QueſÞ"1.' A; Bj'and 'C baild a Houſe which coſt 


n6 /. 'of which A” paid a' certain * Suri unknown: ,;/ 
40 £ ” 'B' ; 


—_— 


F Fl 4 —_ » L » yp " Ps 32: 
* / Þ aid: as much as A, and 10 /. over, and C paid: as 
, wach as A and B, , now I'defire to know each 
nans Share in. that Charge ? | 

Having miade a Croſs according to the- 2 Rule, IF (, 
come accortling to the third Rule ro make - choice: of-. 
my firſt © poſition, and here I ſuppoſe A paid 64} 
whichsF put upon the Croſs as you ſee, | then: B paid. F £; 
6 1. Gor it is ſaid he paid 10/7, more than Ayand Y p 
C paid 22 /. for 'tis ſaid he paid as muchas & and Y 


B, then I add their parts, fi 

| 

F L : 
& A 6 

19 B 16 2 

28 $20 168. 288 C 22 j 


56 Sum 44 | 
| o%6 76 
56 44 
p—_ | — 
20 | orw0r - 32 


and they amount to 44, but ir is ſaid- they paid 96 7.. 
wheretore ir is 32 too little, which I note down ar 
the-bottom of the Croſs under irs poſition for the firſt 
error. now overt 
Secondly, I ſuppoſe A , then B paid 194; 
and C 28 {. all hich of ary bes, make $6, bur 
they ſhould make; 9565, ' wherefore the error of this 
Ition is 20, which T pur at the _boatrom of the Croſs 
under his poſition for-rhe ſecond Error, then I mulg- 
ply the Errors and the Poſitions Croſs-wiſe, viz. 32 
(he Error of the firſt Poſition) by 9 (the ſecond poſs- 
wy wages nyo _ NOM [ mag 20 
e Error 0 econ iax) by 6 (the þ 
and the Produdt is nd | RAR 
Wet "(according ro the 4th. Rule) T ſubtrat-the 
ſer” from-xhe greacer, (viz. 120 from 288, + 
uſe the Errors -are* both. alike, viz. too mR | 


hg. and there remaineth 168 for a Dividend, then. 3 © 
7 each. | {ubſirat 20, (the lefſer Er797) from 32 (the. greqeec a 
Error) and the Remainder 1s +2 for a Diviſor, theg 


| divide 168 by 12, and the Quotient is 24 for the An«, 
_ - ſwer, which D the ſhare of A inthe Payment, _ 
4 <a s 6. Again Secondly, If the errors ha 
> paig. Þ Pig if bad had -che ſame effet, as ap 
pm 4 & following work; for-firſt T ſuppoſe A pai 

» B paid 3o /. and C -got. which 1 is 
ad YF Gould have been no more than a6! onto 


firſt Error is 24 too much. Again, 
18 /. chen B muſt pay 28/4, and C muſt pay 461, 


ir 
re the 
Ppoſe A paid 


which 1a all 
20 A A.18 
30 B B 28 
dy ;0-C 320 112 432 C 46 
20 18 —— 
| 100 ſum 8) (14 facie "ſum 92 
96 ſubtr. - 24 16 ſubty. 16 
24 errow = ; error 16 
\ *F is 92. but ir ſhould have. been but 96 1. wherefore 
£3 the ſecond Error is 15 tod much ; then I multiply 


a 20 (the firſt Poſition) by-16 (the ſecond Error) and 
{> the ProduR is 320, again I multiply 18, (the ſecond / 
Poſition) by 24 (the firſt Error) and the produtt is 432. /} 


tor the anſwer. | 
' Again Thirdly, If the Errors had been the one too 
big, and the ocher-roo lirtle, Reſpe& being had ro the 
el Rule foregoing , the _ Anſwer - would have 
the. ſame. as thus, I take for my® firſt Poſt- . _. 
tion 6, and then. the Error- is 32 too litle, chen, Ju 


. Then _ the Errors _ both roo wa, I ſubtra& 
 #$ 320 (thelefler ug) trom 432 (the greater pro- 
s FF du&,)and there proce, 112 $35 FE Ge liketviſe 
s Þ 1 fubcra (16 the lefler Error) from 24 (the greater | 
: Error,) and the difference is $ for a Diviſor, then per- 
: form Divifion, and the Quotient is 14, (as before) 
| 

| 


w—_ 


7 
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LY 


S and che produc ie 50 and 6, 
anc 
becauſe ot pr are unlike, - as g: | 


96 ' <4- 576 


*%% 
— ” 2s. my cy oy 4 


48 


' {5iz,)" ane too big, and another £06 lirtle', I add the 
wane o6 and $76 rogether, and their Sum js. 672 
ora Dividend, I hkewiſe add the errors 32 and 16 
rogerher, and their Sum is 48 for a Diviſor, chen ha- 
ving finiſhed Diviſmn, I find che Quotient to be 14, 
which is the anſwer as was found our at the 2 ſeveral 
Tryals before. 


=. 
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For proof of the Work I ſay, 
If A paid — — | 
Thes B paid 14 and 10 that i J——4 
Then C paid 14 that 3s )—— 33 


— _—— — 


The Sum of all CD. AETIT. 


which is the total value of the building. and equal. eo ( 
'the given Number. 

Thoſe who defire to ſee the Jenianſtration of this 
Rule, ler them read the © qrh. Chap; of ' Mr; Kiſs - 
Appendix ro'Wingates Arirhmetick, Petiſcus ih the gth. 
Book of ' his Trigonometria, Or Mr, Onghtred i in his Clavis 
Mathematica. 

Gif 2. Three 7 wp A, B, > Gr thus diſcourſes 
toge r_ oncerain 'their ; quath A'T am'18 years 
"IF CON = | boy Nees KEE as' A and 1:Co Md 

--quort gn 6 ls you bo if your years were 
'"Now 1'defire'ro know the 'Age-*of 
and Cs 94 _ 
Queſt. > b 


"WE IC” 


— 


NI - Yo 
"and  & reds © hon Fad Shia þo "- of Dead 
576, anc You his 3 1 yi N. ty Nh Aras x oe 
and divic X ; | ie 
| tivg 444. ro By he: pave” 3 and: 14 1. © r, and «10, 
he gave the Remainder, which was 32 [. leſs than the 
- | [Hare of By pow T demand what:.was. the Sutn left, | 
{JF And cach mans part? Anfwer,,,, The Sum Tree, 
was $88 {. aid whereof A had. 252 (, B had 210 4 ard 
C had 1983. 4 
Queſt. 4. Two perſons, wt. A and B Hhd each in + 


dd the oy Hands a certain number of Crowns, and A faidto 
B, if yoh give me 1 of -your "Crowns f ſhall haye 5 


Pr 
1 


nd 77 times as many as. you; and ſaid Bro him again, if-you 
en ha- give me one of yours, then we ſhall  each-of us. have 
be 14 an equal nuniber.; now | deffand how many Crowns 


had each Perſon? Anſwer, A had : and B had 2 
Crowns. "4 
Queft, 5s. What number is that unto whi 
add + of ic ſelf, and-from the Sum ſubtr 
| ſelf, the Remainder will be 210? Anſwer, 1 
"fe Many more queſtions may be added bats 
underſtood, will be ſufficient, (even tors ; 

Capacity ) for the Reſqlution of any other queſtion pe per- 


tinent to this Rule, : 
There may be,an on made. becauſe we _ b.. 
| n Intereſt -and” Rebate, but 5 3 


not rreared peri 
the operation of ſuch. Queſtions being *more applicab! 

to Decimals, are omitted, till we com ro acqupmnihe. 2 
Learner therewith. 
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Bt >. 40 ©" 
Mu: Maſter-piece Revived, containing all 
knowledge belonging ro the Smith, Farrier, 

or Horſe- Leach, rouching the Curing all Diſcaſes n 
Horſes, and now in this Impreſſion is added the Coms 


; * pleat Jockey, containing the Method for Training 


upMorſes for Racing , wirh their Heats Md Courſes 
and manner of keeping , alſo inſtruftions for Buyers 
to avoid Chearing Horſe-Courſers, and all things ne» 
ceflary for Gentlemen and others. 

Dr. Yewton's Coſmographia,or a View of the Globes, 
being an Explanatton of the Principles of Geometry 
spplyed to Surveying arith Gauging of Casks, to 
which 15s added-an introdudion to Geography. 

The whole Art of Navigatiop in Five Books, con- 
raining, 1. The Principles of Navigation and Geome- 
try. 2 The Principles of Aſtronomy. 3. The Pra- 
ical part of Navigation. 4. The Deſcription and 
Uſe of ſuch Inſtruments, as are uſeful in raking Ob- 
ſervitioſmmwca, and therein the Uſe of a large new 
Sinical performing with more exattneſs than any yet 
Extant, all Queſtions relating. ro Navigation, rendred 
ſo eafie as to be underſtood by the meaneſt Capacity. 

. Uſeful Tables in Navigation, wkerein thoſe of the 
uns and Stars Declination and Right Aſcenſion are 
newly Calculated, 

Dr. Newton's Engliſh Academy, or a brief Introdu- 
Aon to the ſeveral Liberal Arrs, Grammar, Arithme- 
tick, Geometry, Maſick, Aſtronomy, Rhetorick, and 
Logick, to which 1s adfed theneceflary Arts and My- 
-» ſeries of Navigation, Dyalling, Surveying, Menſi 
rion, Gauging, and Forrifiction Pradically laid d. 

. ip all their Material Poiats and Particulars, highly « 
- proved: to be known by the Ingentous, and ſuch as a: 
- defirous to Profic* or reader themſelyes Accom- 
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